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January  4Te,  1892. 

President  Nipher  id  the  chair,  16  members  present.  The 
following  officers  for  the  year  were  elected:  — 

Preaident H.  S.  Pritchett. 

First  Vice-President M.  L.  Gray, 

Second  Vice-President. . .  .Robert  Moore. 

Recording  Secretary Arthur  Thacher. 

Corresponding  Secretary.  .Wm.  Townsend  Porter. 

Treasurer Enno  Sander. 

Librarian Gustav  Hambach. 

Curators Gustav  Hambach,    E.  A.   Engleri 

Arthur  Thacher. 
Directors J.  M.  Leete,  F.  E.  Nipher. 

The  retiring  president.  Prof.  Nipher,  made  the  following 
address : — 

"  Qentlemen  of  the  Academy: 

In  tarnlng  orer  to  my  successor  tbe  offlce  with  iThlcti  fou  bave  ao  long 
bonored  me,  IC  does  not  seem  flttlug  that  I  ahould  enter  upon  aoj  tJiacusHlon 
of  the  fdlnre  sima  or  pollc;  ot  the  Academy.  It  has  always  been  &u  easy 
matter  to  lay  plans  for  tbe  future.  It  la  easy  to  see  what  a  rapid  develop- 
meut  would  be  paaalbte  It  we  cosld  secure  a  permaiieDt  borne,  where  our 
valuable  library  could  be  made  safe  against  Ore,  and  coald  be  made  more 
accessible  to  membere.  This  is  ell  possible  If  the  necessary  financial  aid  can 
be  secured.  Our  former  presidents  bave  olten  indulged  In  pictures  of  this 
kind,  but  the  realization  of  these  hopes  is  yet  In  the  future.  The  Academy 
has  one  element  of  great  strength.  Its  charter  is  much  more  liberal  than 
could  now  be  secored  by  a  newly  organized  body,  in  that  it  can  hold  property 
tree  ol  taxation,  not  only  as  a  charitable  Institution  butby  tbe  express  terms 
of  Its  cbarler. 

It  remains  only  tor  those  who  bare  the  interests  ot  science  at  heart  to 
allow  QO  nnworthy  motives  to  stand  in  the  way  ot  tbe  financial  success  of  the 
Academy  ot  Science.  Let  us  have  no  divided  bouse.  Tbe  Academy  bns  an 
honorable  history  nltb  a  goodly  perspective  of  honored  names.    Its  founda- 
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tion  is  larf^e  enough  in  outline  to  afford  a  place  for  all  who  wish  to  do 
scientific  work  in  our  midst.  Its  policy  has  always  been,  and  should  be,  to 
offer  congenial  good-fellowship  to  men  of  scientific  tastes,  however  widely 
their  fields  of  labor  may  be  separated,  and  to  publish  whatever  may  be  pro- 
duced in  any  field  of  science  which  is  in  any  way  an  advance  upon  what  is 
known.  In  working  for  the  advancement  of  our  Academy  we  must  be 
inspired  with  the  zeal  of  men  who  expect  success,  and  we  must  possess  our 
souls  in  the  patience  of  those  whom  disappointments  can  not  discourage. 
And  as  we  gain  strength  we  must  guard  our  Academy  with  jealous  care 
against  unworthy  ambitions,  und  the  discords  which  they  always  breed. 

There  are  plenty  of  examples  before  us  of  scientific  bodies  divided  into 
hostile  factions,  struggling  for  the  possession  of  control  in  a  society  which 
has  ceased  to  have  any  reason  for  existence. 

I  do  not  say  these  things  now  because  I  fear  that  there  is  any  serious 
danger  of  this  kind  for  us  at  present.  The  members  of  this  Academy  have 
always  understood  each  other,  and  have  always  felt  for  each  other  the 
warmest  feelings  of  confidence  and  esteem.  It  is,  however,  because  I  wish 
to  add  emphasis  to  these  words,  that  I  declined  longer  to  accept  the 
position  with  which  you  have  so  long  honored  me. 

In  conclusion,  I  wish  to  express  to  yoi^  my  grateful  appreciation  of  the 
uniform  courtesy  and  forbearance  with  which  you  have  always  treated  me, 
and  to  pledge  my  constant  and  loyal  support  to  the  Academy.  Let  us  all  do 
our  utmost  to  make  the  new  administration  successful  in  all  that  it  under  • 
takes. 

Gentlemen,  I  now  have  the  honor  to  declare  the  following  gentlemen  duly 
elected : 

OFFICERS  FOR  1892. 

President H.  S.  Pritchett. 

First  Vice-President M.  L.  Gray. 

Second  Vice-President. . . . Robert  Moore. 

Recording  Secretary Arthur  Thacher. 

Corresponding  Secretary... W.  Townsend  Porter. 

Treasurer... Enno  Sander. 

Librarian Gustav  Hambach. 

Curators Gustav  Hambach,  E.  A.  Engler,  Arthur  Thacher. 

Directors Jas.  M.  Leete,  F.  E.  Nipher."* 

At  the  coDclusion  of  his  remarks,  Prof.  Nipher  appointed 
Messrs.  Wheeler  and  Seddon  to  escort  the  newly  elected 
President,  Prof.  H.  S.  Pritchett,  to  the  chair. 

After  accepting  the  duties  and  responsibilities  of  the  o£Sce 
in  a  few  appropriate  remarks,  Prof.  Pritchett  proceeded  to 
the  business  of  the  meeting,  and  called  for  annual  reports. 

The  report  of  the  Treasurer  was  read  and  approved,  as  was 
also  the  annual  report  of  the  Corresponding  Secretary. 
Prof.  Nipher  presented  for  publication  the  paper  on  *'  The 
Rotary  Polarization  of  Light  in  Hydrocarbon  Serial  Com- 
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pounds  "  which  he  read  at  the  last  meeting.     Referred  to  the 
Council . 

Dr.  Townsend  Porter  made  some  remarks  on  '*  The  Filling 
of  the  Heart  "  and  announced  that  he  would  conclude  them  at 
the  next  meeting  of  the  Academy. 


January  18th,  1892. 

President  Pritchett  in  the  chair,  9  members  present.  Dr. 
W.  Townsend  Porter  concluded  the  reading  of  his  paper  on 
**  The  Filling  of  the  Heart." 

Dr.  H.  Wellington  Adams  submitted  a  verbal  account  of  the 
new  method  of  transmitting  power  electrically,  known  as  the 
multiphased  alternating  current  system,  as  employed  in  the 
Frankfort  Exposition  in  the  Frankfort-Laufen  transmission 
experiment. 


February  Ist,  1892. 

President  Pritchett  in  the  chair,  9  members  present.  The 
Council  reported  the  resignation  of  Dr.  G.  Hinrichs. 

Prof.  Pritchett  gave  a  brief  statement  of  the  recent  photo- 
graphic studies  of  star  spectra  at  the  Harvard  observatory. 
The  point  of  interest  consisted  in  the  discovery  of  the  absorp- 
tion lines  of  certain  stars,  showing  a  periodic  doubling.  The 
explanation  of  this  is  to  be  found  in  the  fact  that  the  stars  are 
really  double,  consisting  of  two  components  revolving  about 
a  common  center  of  gravity.  At  certain  parts  of  this  revo- 
lution the  components  would  be  traveling  in  opposite  directions 
with  respect  to  the  observer,  which  would  account  for  the 
doubling  of  the  absorption  lines. 


February  15th,  1892. 

President  Pritchett  in  the  chair,  fourteen  members  present. 
On  motion  the  Academy  of  Science  of  Kansas  City  was 
placed  on  the  Exchange  list. 
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Prof.  Nipher  gave  the  results  of  a  determination  of  the 
latent  heat  of  vaporization  of  water  by  means  of  a  Bunsea 
burner  and  a  copper  retort.  The  thermometer  used  read  to 
tenths  of  a  degree.  The  thermometer  was  placed  in  the  water 
in  the  retort,  the  temperature  being  at  first  the  ordinary  tem- 
perature of  the  atmosphere.  The  flame  was  turned  on,  and 
kept  constant  by  supplying  the  gas  at  any  desired  constant 
pressure.  The  thermometer  was  then  read  at  the  end  of  each 
minute  during  the  heating  to  100  degrees  C. ;  the  readings 
were  continued  during  the  evaporation  of  any  weighed  amount 
of  water  and  during  the  cooling  down  of  the  retort  with  the 
remaining  water.  The  sources  of  error  were  pointed  out  and 
it  was  shown  how  corrections  could  be  made,  but  they  had 
proved  more  troublesome  than  had  been  anticipated.  He 
thought  the  method  was  one  which  might  be  used  to  advan- 
tage in  the  case  of  a  student  who  was  ambitious  to  try  his 
powers  as  an  experimenter,  but  thought  it  less  desirable  as  a 
method  for  accurately  determining  the  latent  heat  than  the 
one  usually  employed. 

President  Pritcbett  read  a  paper  giving  an  account  of  the 
discovery  and  spectroscopic  and  photographic  study  of  the 
new  star  in  Auriga. 

The  record  of  the  Harvard  photographs  showed  the  star  had 
become  visible  about  December  1st,  and  had  attained  at  max- 
imum brightness  December  20th,  when  it  was  of  the  fourth 
magnitude.  By  February  2d,  it  had  sunk  to  the  fifth  mag- 
nitude. 

The  spectroscope  study  showed  a  type  of  spectrum  very 
similar  to  that  of  the  Coronal.  The  lines  were  much  disturbed 
and  showed  ovidenco  of  violent  internal  disturbances. 

A  discussion  of  the  temporary  stars  which  have  been  seen 
in  historic  timos  was  given.  The  general  conclusion  has  been 
roaohed  that  those  tom(>orary  outbursts  are  due  to  coUisioDs 
of  motoor  streams. 

The  seorotary  read  a  ct>mmunication  from  Prof.  Trelease 
oonoorniniT  a  proposed  change  in  the  by-laws  for  the  purpose 
of  doing  away  with  the  initiation  fee. 
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March  7th,  1892. 

President  Pritchett  in  the  chair,  and  about  40  members  and 
120  visitors  present. 

On  motion  the  regular  order  of  business  was  suspended  and 
Prof.  Prichett  proceeded  with  the  reading  of  his  paper  on 
*♦  The  Progress  of  Astronomy  During  1891."  The  paper  con- 
tained a  complete  resume  of  the  work  for  1891,  and  was  fully 
illustrated  by  stereopticon  views. 


March  21st,  1892. 

President  Pritchett  in  the  chair,  21  members  and  4  visitors 
present.  Dr.  Porter  presented  an  application  from  the  Alpine 
Club  to  be  placed  on  the  Exchange  list,  which  was  referred 
to  the  Council. 

Prof.  Engler  then  read  a  paper  on  "  A  Geometrical  Con- 
struction for  Finding  the  Foci  of  the  Sections  of  a  Cone  of 
Eevolution."  The  paper  was  referred  to  the  Council  for  pub- 
lication. 

Prof.  Wheeler  presented  "  Some  Notes  on  the  Glacial 
Drift."  He  noted  the  occurrence  of  the  till-formation  or  the 
blue-clay  boulder  bearing  formation  on  West  Pine  street  where 
it  occurs  for  a  distance  of  about  2,000  feet,  and  a  maximum 
thickness  of  12  feet.  After  commenting  on  this  being  the 
most  southerly  known  extension  of  the  old  glacial  ice-sheet, 
he  made  some  remarks  on  the  theories  of  the  *«  Ice-Age." 

Prof.  Pritchett  gave  a  brief  resume  of  the  **  History  of  the 
Sun  Spots,  Magnetic  Storms  and  Aurorae"  during  the  dis- 
turbed period,  February  5-17.  This  consisted  chiefly  of  the 
results  of  observations  at  Greenwich  and  Potsdam  near  Berlin. 
The  group  of  Sun  Spots  to  which  the  terrestrial  disturbances 
were  directly  attributed  appeared  on  the  East  limit  of  the  Sun 
on  February  5th,  and  passed  round  the  West  limit  on  February 
17th.  The  total  spotted  area  was  1-350  of  the  Sun's  visible 
hemisphere  and  is  the  largest  group  of  spots  ever  photographed 
at  Greenwich.  The  magnetic  disturbances  coincident  with 
enormous  changes  in  these  spots  began  on  February    13th 
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Great  changes  were  observed  both  in  the  horizontal  and  verti- 
cal faces.  The  vibration  of  the  face  read  to  amounts  to  over 
2  degrees  declination  at  Greenwich.  At  Potsdam  vibrations 
of  over  3  degrees  were  observed.  A  brilliant  aurora  was 
observed  at  Greenwich  on  the  14th. 

It  was  moved  to  defer  action  on  the  proposed  amendment  to 
the  By-laws  until  the  next  regular  meeting. 


April  4th,  1892. 

President  Pritchett  in  the  chair  with  40  members  and  120 
visitors  present. 

The  regular  order  of  business  was  dispensed  with,  and 
Prof.  Nipher  gave  a  lecture  on  the  "  Modern  Dynamo,'^ 
which  lecture  was  fully  illustrated  with  stereopticon  views  and 
laboratory  experiments. 


April  18th,  1892. 

President  Pritchett  in  the  chair,  16  members  present.  Pro- 
fessor Holden  presented  to  the  Academy  a  photograph  of  a 
drawing  by  Prof.  Weinek  of  the  Lunar  Crater  Petavius. 

Dr.  Todd  gave  a  description  of  the  dentition  of  the  elephant. 
The  growth  of  the  teeth  was  fully  explained  and  illustrated 
with  skulls  and  teeth. 

The  question  of  the  Amendment  to  Article  15  of  the  By- 
laws was  brought  up  for  discussion  and  an  amendment  offered 
so  that  it  would  read  *'  Active  members  shall  pay  an  initiation 
fee  of  $5.00  in  addition  to  which  resident  members  shall  pay 
annual  dues  of  $6.00,  and  non-resident  members  shall  pay 
dues  of  $2.00.'' 

This  was  referred  to  the  Council  for  their  consideration. 

Prof.  Pritchett  reported  that  the  Council  looked  favorably 
upon  the  formation  of  an  Archaeological  Section. 
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May  2nd,  1892. 

The  Academy  met  at  Washington  University  with  President 
Pritchett  in  the  chair  and  about  40  members  and  80  visitors 
present. 

After  calling  the  meeting  to  order,  President  Pritchett 
announced  that  the  regular  order  of  business  would  be  sus- 
pended, and  Prof.  W.  B.  Potter  then  delivered  a  lecture  on 
**  The  Progress  of  Geological  Science."  The  lecture  de- 
scribed the  methods  of  investigation  from  the  earliest  time 
to  the  present  day,  and  was  fully  illustrated  by  stereopticon 
views. 


May  9th,  1892. 

A  special  meeting  of  the  Academy  was  held  in  the  Academy 
rooms  with  President  Pritchett  in  the  chair,  and  present  also 
Messrs.  Sander,  Potter,  Chaplin,  Smith,  Green,  Nipher, 
Stewart,  Letterman,  Lind  and  Thacher. 

After  calling  the  meeting  to  order  the  president  announced 
that  the  object  of  the  meeting  was  the  consideration  of  the 
advisability  of  forming  an  Archaeological  Section.  After 
some  discussion  it  was  moved  and  carried  that  the  president 
and  secretary  be  appointed  a  committee  to  draw  up  and 
present  to  the  next  meeting  an  amendment  to  the  constitution 
permitting  the  formation  of  sections  to  the  Academy. 


May  16th,  1892. 

President  Pritchett  in  the  chair,  15  members  and  3  visitors 
present. 

The  committee  appointed  at  the  meeting  of  May  9th  to 
draw  up  an  amendment  to  the  constitution  permitting  sections 
of  the  Academy  presented  the  following  report: — 

Article  VII.    Of  Sections. 

Section  1.  To  encourage  and  promote  special  investigations  in  any  branch 
of  Science,  members  of  the  Academy  may  form  sections,  which  shall  be 
constituted  as  herein  provided. 
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Section  2.  For  the  formation  of  a  section,  written  application  shall  be 
made  to  the  Academy,  at  a  regular  meeting,  by  not  less  than  six  active 
members.  Oo  the  approval  of  this  application  by  the  affirmative  votes  of 
two-thirds  of  the  members  present  at  the  next  regular  meeting,  the  section 
shall  be  established,  and  the  names  of  the  petitioners  shall  b9  recorded  on 
the  minutes  as  its  founders. 

Section  8.  Sections  may  increase  the  number  of  their  members  by 
election,  but  only  members  of  the  Academy  shall  be  elected  members  of  any 
of  the  sections. 

Section  4.  The  officers  of  each  section  shall  be  a  chairman  and  a  secretary, 
who  shall  be  elected  by  its  members  at  the  first  meeting  of  the  section,  and 
subsequently  at  the  first  meeting  in  January  of  each  year. 

Section  5.  The  collections  and  books  of  each  section  arc  the  common 
property  of  the  Academy.  Donations  of  books  and  specimens  made  to  or 
for  aoy  section,  shall  be  received  as  donations  to  the  Academy  for  the  use  of 
that  section. 

Section  6.  A  report  of  the  proceedings  of  each  section  shall  be  submitted 
to  the  Academy  at  least  once  every  month.  Papers  read  before  any  section 
with  a  view  to  publication  by  the  Academy  shall  take  the  same  course  as 
papers  read  before  the  Academy. 

Section  7.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  constitution,  by-laws  aud  instructions  of  the  Academy. 

H.  S.  Pritchett, 
Arthur  Thacher, 

Committee. 

The  report  was  accepted. 

Mr.  Arthur  Winslow  read  the  paper  on  **  The  Progress  of 
Mapping  in  Missouri."  The  paper  covered  the  explorations 
and  surveys  made  in  the  State  of  Missouri  from  the  earliest 
times  down  to  the  present  date,  and  was  fully  illustrated  with 
maps  and  diagrams. 

Prof.  E.  A.  Engler  submitted  for  publication  a  paper  on  the 
**  Geometrical  Constructions  for  Cutting  from  a  Cone  of 
Revolution  Sections  (a)  of  a  Given  Eccentricity,  (b)  of  Given 
Latus  Rectum." 


June  6th,  1892. 

President  Pritchett  in  the  chair,  30  m€mber8  and  5 
visitors  present. 

Dr.  Jos.  Spiegelhalter  presented  to  the  Academy  the 
original  maps  and  statistics  prepared  in  1868  by  Col.  Robt.  J. 
Rombauer  on  the  Cholera  Epidemic  of  1866  and  1867. 

Dr.  Hurter  presented  to  the  Academy  three  volumes  of 
the  Auk. 
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Prof.  Nipher  presented  a  communication  on  Phenomena  of 
Four  Phase  Currents.  He  showed  the  characteristic  features 
of  poly-phased  currents.  The  currents  were  collected  from 
four  equidistant  points  in  the  armature  of  a  Gramme  gener- 
ator, and  were  sent  into  four  symmetrical  coils  on  a  large  ring 
of  wrought  iron  wire.  A  glass  plate  above  the  ring  was 
sprinkled  with  iron  powder.  The  iron  particles  adhered  in 
small  maseesi  which  rotated  with  the  traveling  pole  near  the 
cetiter  of  the  plate.  The  filings  just  over  the  iron  ring  swept 
around  the  plate  in  an  opposite  direction  from  that  of  the 
motion  of  the  polarity,  due  to  rotation  around  horizontal  axes 
converging  in  the  axis  of  the  iron  ring.  As  the  pole  ap- 
proaches a  heap  of  iron  powder  it  begins  to  adhere  in  fila- 
ments which  quickly  rise  and  stand  vertically  when  the  pole 
is  beneath.  As  the  pole  passes  on  they  lie  down  in  an 
opposite  direction.  The  result  is  a  spinning,  heels-over-head 
tumbling  of  the  particles  takes  place,  and  all  sweep  around  in 
a  direction  opposite  from  that  of  the  traveling  polarity. 

Dr.  G.  N.  Bock  presented  a  paper  on  *'  Modes  of  Burial 
used  by  the  Ancient  Mayas  of  Guatemala."  Dr.  Bock's 
paper  was  fully  illustrated  with  numerous  photographs, 
pottery  and  stone  images  and  utensils. 

Article  15  of  the  By-laws  was  amended  so  that  it  would 
read  ^*  Besident  active  members  shall  pay  an  initiation  fee  of 
$5.00,  and  annual  dues  of  $6.00,  payable  at  the  beginning  of 
each  year.  Non-resident  active  members  shall  pay  an  initia- 
tion fee  of  $5.00,  and  annual  dues  of  one-half  the  dues  for 
resident  active  members,  payable  at  the  beginning  of  each 
year.'' 

Dr.  Sander  was  instructed  to  invest  $1,000.00  of  the  funds 
of  the  Academy. 


October  17th,  1892. 

President  Pritcbett  in  the  chair,  and  thirty  members  and 
ten  visitors  present. 

The  Corresponding  Secretary  presented  a  letter  from  Mr. 
Hetiry  B.  King,  in  which  he  mentioned  that  he  had  in  his 
possession  a  number  of  survey  notes  collected  by  his  father, 
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which  had  never  been  published.  The  letter  was  referred  to 
the  Council. 

Prof.  Pritchett  read  some  notes  by  Profs.  Holden  and 
Barnard  of  the  Lick  Observatory,  Hall  of  the  Naval  Observ- 
atory, Young  of  the  Princeton  Observatory  and  Swift  of  the 
Rochester  Observatory  on  **  The  Physical  Observation  of 
Mars  During  the  Opposition  of  1892."  These  papers  gave 
in  brief  the  results  of  physical  studies  of  the  planet  during 
recent  favorable  opposition.  The  most  interesting  deduction 
from  them  is  the  magnitude  of  the  changes  going  on  upon 
the  surface  of  the  planet.  It  seems  scarcely  possible  that 
these  changes  can  be  completely  explained  by  terrestrial 
analogies.  Thus  in  one  month  an  area  of  1,600,000  square 
miles  of  snow  had  been  converted  into  water.  With  the 
extensive  oceans  we  have  upon  the  Earth,  this  would  produce 
but  little  effect,  but  upon  Mars,  whose  total  permanent  water 
area  amounts  to  less  than  one-third  of  this  area,  the  effect 
would  be  vastly  greater.  Moreover  upon  the  Earth,  the  semi- 
annual transfer  of  melted  snow  from  pole  to  pole  is  con- 
ducted by  means  of  oceans,  but  upon  Mars  this  transfer  takes 
place  across  the  land.  To  this  fact  might  reasonably  be 
attributed  many  of  the  changes  in  the  surface. 

In  the  last  week  of  June  the  northern  limit  of  the  south 
polar  cap  was  in  latitude  65  degrees,  corresponding  in  our 
northern  latitude  to  the  northern  point  of  Iceland,  some- 
what nearer  the  pole  than  we  would  expect  to  find  it  on  the 
Earth  at  the  same  interval  after  the  Equinox. 

The  rapidity  with  which  the  snow  cap  has  disappeared 
would  seem  to  indicate  further  that  the  depth  of  the  snow 
deposit  on  Mars  is  much  less  than  on  the  Earth,  a  result 
which  corresponds  with  the  known  rarer  atmosphere  and 
presumably  lighter  precipitation. 

The  testimony  of  the  large  telescopes  of  North  America 
except  in  the  case  of  the  Lick  Observatory  can  scarcely  be 
said  to  confirm  Schaiparelli's  discoveries.  In  this  connection, 
however,  the  large  southern  declination  of  the  planet  needs 
to  be  taken  into  account. 

The  experience  of  the  present  year  emphasizes  the  fact  that 
the  erection  of  large  telescopes  in  localities  where  the  atmos- 
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pherio  conditions  for  observing  are  poor,  promises  but  little 
return  to  science  and  that  the  improvement  of  our  knowledge 
of  the  physical  characteristics  of  the  Stellar  Universe  is  to  be 
found  in  seeking  improved  points  of  observation,  such  as  are 
most  probable  to  be  found  on  high  plateaus. 

Mr.  Chas.  Robertson  presented  a  paper  on  *«  Flowers  and 
Insects-Labiatae. ' ' 

Prof.  G.  G.  Broadhead  presented  a  paper  on  "  The  Ozarks 
and  Geological  History  of  Missouri  Palaeozoic  Formations." 

The  president  was  authorized  to  appoint  a  committee  to 
consider  the  question  of  a  change  of  quarters. 


November  7th,  1892. 

Vice-President  Gray  in  the  chair,  twelve  members  pres- 
ent. The  Corresponding  Secretary  read  a  letter  from  Dr. 
Branner,  asking  for  an  exchange  of  publications,  which  was 
referred  to  the  Council. 

Dr.  Green  read  a  paper  on  '*  The  Opening  of  the  Buds  of 
Some  Woody  Plants,"  by  Prof.  S.  S.  Hitchcock. 


November  218T,  1892. 

President  Pritchett  in  the  chair,  seven  members  present. 
Dr.  Sander  made  a  statement  concerning  the  collection  of 
membership  fees. 


December  5th,  1892. 

Prof.  Pritchett  in  the  chair,  ten  members  present.  The 
following  committee  were  elected  to  make  nominations  of 
officers  for  the  ensuing  year ; — 

Dr.  Green,  Chairman. 
Judge  Speck. 
Prof.  Potter. 
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The  meeting  then  adjourned  to  the  lecture  room,  where  Dr. 
Ludwiff  Bremer  delivered  a  lecture  on  '*  The  Evolution  of 
Brain  and  Civilization."  The  lecture  was  illustrated  by  ^ 
number  of  diagrams,  and  the  develof^ment  of  the  brain  from 
protoplasm  to  man  was  clearly  shown.  The  meeting  was 
attended  by  20  members  &nd  40  visitors. 


DEbfiMBER  19th,  1892. 

President  Pritchett  in  the  chair,  20  members  and  6  visitors 
present. 

The  committee  on  nominations  for  officers  for  1893  reported 
the  following  nominations  :  — 

President' H.  S.  Pritchett. 

1st  Vice-President M.  L.  Gray. 

2d  Vice-President G.  Baumgarten. 

Recording  Secretary A.  Thacher. 

Corresponding  Secretary.  .W.  Townsend  Porter. 

Treasurer Enno  Sander. 

Librarian Gustav  Hambach. 

Curators Gustav  Hambach,  E.  A.  Engler, 

Arthur  Thacher. 
Directors Jas.  M.  Leete,  F.  E.  Nipher. 

The  Corresponding  Secretary  read  an  invitation  from  the 
American  Philosophical  Society  to  send  a  delegate  to  their 
150th  anniversary  meeting.     Referred  to  the  Council. 

Dr.  W.  Townsend  Porter  presented  a  paper  on  *'  A 
Demonstration  of  Embryological  Methods,  Illustrating  the 
Preparation  of  Serial  Sections  of  Embryo  Chicks  for  the 
Microscope.*' 

The  paper  was  fully  illustrated  with  specimens  and  apparatus 
showing  the  full  method  of  conducting  the  operation. 
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jANtJAto  3rd,  1892. 

A  reception  was  given  by  Col.  Leigh  ton  to  the  members  ot 
the  Acttdethy  to  meet  Mr.  Mark  W.  Hatrington.  Mr.  Har- 
ringtoh  and  aboat  80  members  of  the  Academy  met  at  Col. 
Leighton's  house  and  passed  a  very  enjoyable  evening. 


January  4th,  1895. 

The  members  of  the  Academy  met  at  the  Memorial  Hall, 
and  Mr.  Mark  W.  Harrington,  Chief  of  the  United  States 
Weather  Bureau,  gave  an  interesting  lecture  on  *'  The  Present 
Status  and  Future  Prospects  of  Government  Weatfaeif 
Bureaus." 


January  16th,  1895. 

President  Pritchett  in  the  chair,  15  members  and  one  visitor 
present.  The  report  of  the  Treasurer  was  received  and  ap- 
proved. The  Nominating  Committee  reported  the  election  of 
officers  for  1893  as  follows:  — 

President H.  S.  Pritchett. 

1st  Vice-President M.  L.  Gray. 

2nd  Vice-President G.  Baumgarten. 

Recording  Secretary Arthur  Thacher. 

Corresponding  Secretary.  .W.  Townsend  Porter. 

Treasurer Dr.  Enno  Sander. 

Curators G.  Hambach,  E.  A.  Engler, 

A.  Thacher. 

Librarian G.  Hambach . 

Directors F.  E.  Nipher,  J.  M.  Leete. 

A  paper  was  presented  by  Mr.  J.  Christian  Bay  on 
**  Material  for  a  Monograph  on  Inuline."  Referred  to  the 
Council. 
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February  6th,  1893. 

President  Pritchett  in  the  chair,  ten  members  present.  The 
Corresponding  Secretary  read  a  letter  from  the  president  of 
the  National  Geographical  Society,  inviting  the  Society  to 
appoint  a  representative  to  act  on  the  Advisory  Committee 
for  the  Geographical  Conference  to  be  held  in  Chicago.  This 
was  referred  to  the  Council  for  power  to  act. 


February  20th,  1893. 

The  Academy  met  in  the  lecture  rooms  at  Washington 
University  with  75  members  and  visitors  present. 

Dr.  C.  O.  Curtman  delivered  a  lecture  on  **  The  Detection 
and  Analysis  of  Blood. ' '  The  qualities  of  blood  were  described 
and  the  morphological  and  chemical  tests  for  showing  the 
difference  between  the  blood  of  animals  and  that  of  man  were 
explained.  It  was  shown  that  the  human  blood  could  not 
safely  be  distinguished  from  that  of  the  dog  or  monkey.  The 
lecture  was  illustrated  by  a  number  of  lantern  slides. 


March  6th,  1893. 

President  Pritchett  in  the  chair,  and  14  members  and  4 
visitors  present. 

Dr.  W.  Townsend  Porter  read  a  paper  on  "The  Question 
of  a  Co-ordinating  Center  in  the  Ventricles  of  the  Heart." 

Dr.  Porter  also  read  a  paper  on  **The  Results  of  Ligation 
of  the  Coronary  Arteries."  The  paper  gave  the  result  of  a 
series  of  interesting  experiments. 

Dr.  Porter  read  a  paper  on  **  The  Physical  Basis  of  Pre- 
cocityand  Dullness."  The  paper  was  based  on  the  examination 
of  over  30,000  of  the  school  children  of  St.  Louis.  The 
results  were  tabulated  and  brought  out  some  very  interesting 
facts. 
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March  20th,  1893. 

President  Pritchett  in  the  chair,  65  members  and  15  visitors 
present. 

Prof.  Pritchett  introduced  Prof.  Barnard  of  the  Lick 
Observatory.  Prof.  Barnard  gave  an  interesting  description 
of  the  Lick  Observatory  at  Mt.  Hamilton.  The  lecture  was 
fully  illustrated  with  a  large  number  of  beautiful  views. 


April  3d,  1893. 

President  Pritchett  in  the  chair,  8  members  and  2  visitors 
present. 

Dr.  W.  T.  Porter  read  a  paper  on  **  The  Effect  of  Embolism 
of  the  Coronary  Arteries  on  the  Closure  of  the  Auricle-Ven- 
tricular Valves." 


April  17th,  1893. 

President  Pritchett  in  the  chair,  30  members  and  30 
visitors  present. 

Messrs.  T.  G.  Allen,  Jr.,  and  W.  L.  Sachtleben  gave  an 
interesting  description  of  their  bicycle  tour  across  Asia.  A 
large  part  of  the  route  was  across  Bussia  and  Chinese  terri- 
tory, which  had  never  been  visited  by  foreigners. 


May  IsT,  1893. 

President  Pritchett  in  the  chair,  22  members  and  4  visitors 
present. 

Prof.  E.  A.  Engler  reported  for  the  Committee  on  Per- 
manent Quarters  that  they  had  been  considering  various 
propositions,  and  as  some  of  these  were  still  pending  it  was 
deemed  wise  to  take  no  action. 

Prof.  Trelease  exhibited  a  specimen  of  wood  gathered  in 
the  southeastern  part  of  this  State  last  autumn  by  Mr.  B.  F. 
Bush,  and  stated  that  the  wood  was  known  locally  as  cork 
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wood,  because  of  its  extreme  lightness  and  that  it  was  obtained 
from  a  small  tree,  which  belonged  to  the  genus  Leitneria,  of 
which  one  species  has  been  described  from  the  swamps  of 
Florida,  where  it  becomes  a  shrub,  while  one  or  two  refer- 
ences have  been  made  to  a  similar  or  identical  species  collected 
in  scanty  specimens  in  southern  Texas  and  the  adjoining  part 
of  Mexico. 

The  specific  gravity  of  our  native  woods  as  reported  in 
Prof.  Sargent's  volume  on  the  forests  of  the  United  States, 
ranges  from  0.261H  (Ficus  aurea)  to  1.302  (Condaliaferrea), 
both  from  Florida,  —  the  greater  number  of  species  lying 
between  0.40  and  0.80.  One  Indian  wood  has  been  reported 
as  having  a  specific  gravity  of  0.260,  but  so  far  as  the  speaker 
could  learn,  no  wood  of  lower  specific  gravity  than  this  has 
ever  been  observed.  The  cork  wood  collected  by  Mr.  Bush 
was  so  extremely  light  that  at  the  request  of  the  speaker 
Prof.  Nipher  had  some  time  since  made  a  determination  of  its 
specific  gravity  which  he  found  to  be  0.207,  or  almost  exactly 
one-fifth  the  density  of  water.  According  to  the  statement 
in  Ganot's  Physics,  cited  by  Prof.  Nipher,  the  density  of  cork 
is  given  as  0.24,  so  that  this  Leitneria  wood  proves  to  be  not 
only  very  much  lighter  than  the  lightest  wood  of  which 
record  could  be  found,  but  also  very  much  lighter  than  the 
commercial  cork. 

A  series  of  photosicrographs,  illustrating  the  structure  of 
the  cork  wood  were  exhibited,  showing  in  the  thin  walled  cells 
a  reason  for  this  low  specific  gravity,  and  the  speaker  called 
attention  to  the  light  thrown  by  a  sicroscopical  examination 
upon  the  affinities  of  the  plant,  making  reference  to  the  views 
of  Chapman,  Baillon  and  Benthau  and  Hooker,  and  of  Van 
Tieghem  and  Lecomte,  who  some  years  since  made  a  histori- 
cal study  of  the  wood  of  the  Floridan  plant. 

Mr.  Bush,  who  was  present,  was  introduced  to  the  Academy, 
and  gave  an  account  of  the  region  in  which  this  Leitneria 
occurs,  making  reference  to  the  large  number  of  Floridan 
species  which  had  been  discovered  in  the  southeastern  part  of 
Missouri  during  his  collecting  trips  in  the  interest  of  the 
Botanical  Garden  and  the  World's  Fair  Commission  of 
Missouri. 
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May  18th,  1893. 

President  Pritchett  in  the  chair,  350  members  and  visitors 
present. 

President  Pritchett  introduced  Dr.  T«  C  Mendenhall,  who 
delivered  an  illustrated  lecture  on  "  The  Seals  and  Their 
Home."  Dr.  Mendenhall  while  acting  as  Commissioner  of 
the  United  States  to  report  on  the  seal  islands  had  had  an 
excellent  opportunity  to  study  the  habits  of  the  seals  and  the 
lecture  was  exceedingly  interesting  and  valuable. 

After  the  lecture  a  reception  was  given  in  the  galleries  of 
the  Museum  of  Fine  Arts  to  meet: — 

Dr.  T.  C.  Mendenhall,  Supt.  U.  S.  C.  &  S.  Survey. 

Dr.  Asaph  Hall,  U.  S.  N.  Observatory.   . 

Dr.  B.  H.  Jesse,  President  of  the  University  of  Missouri. 

Dr.  Geo.  L.  Goodale,  of  Harvard  University. 

Dr.  C.  O.  Whitman,  of  the  University  of  Chicago. 


May  22nd,  1893. 

In  pursuance  to  a  call  for  a  special  meeting  of  the  Academj'' 
President  Pritchett  in  the  chair,  and  21  members  present. 

The  President  stated  that  the  meeting  had  been  called  to 
consider  a  proposition  by  the  Missouri  Historical  Society  for 
the  two  societies  to  unite  in  erecting  a  building  and  establish- 
ing a  museum.  A  committee  of  three  was  appointed  to  con- 
fer with  the  committee  from  the  Missouri  Historical  Society. 


June  5th,  1893. 

President  Pritchett  in  the  chair,  20  members  and  2  visitors 
present. 

Prof.  Nipher  gave  the  result  of  a  determination  of  Johle's 
equivalent  made  by  students  in  Washington  University.  The 
method  was  to  place  a  wire  wound  in  a  single  layer  around  a 
tube  of  glass  around  which  a  current  of  water  was  circulated 
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under  a  constant  head.  The  temperature  change  due  to  heat- 
ing coils  was  measured  to  tenths  of  a  degree.  The  value 
resulting  was  4.20x107. 

Prof.  Pritchett  presented  the  following  report: — 

St.  Louis,  June  5th,  1893. 
To  the  Academy  of  Science ^  St.  Louis: 

Your  committee  appointed  to  confer  with  representatives  of 
the  Missouri  Historical  Society  beg  to  report  as  follows : — 

St.  Louis,  May  Slst,  1893. 

A  meeting  of  a  number  of  gentlemen  interested  in  the  Acad- 
emy of  Science  and  the  Historical  Society  was  called  at  Col. 
Leighton's  house,  803  Garrison  avenue.  Present:  Mr.  Geo. 
Leighton,  Mr.  H.  W.  Eliot,  Mr.  C.  W.  Collet,  Dr.  Emile 
Praetorius,  Capt.  W.  S.  Boyce,  Dr.  Enno  Sander,  Dr.  F.  L. 
Haydel,  Mr.  Eobert  Moore,  Mr.  M.  L.  Gray  and  Mr.  H.  S. 
Pritchett. 

The  meeting  was  called  to  order  by  Col.  Leighton,  who 
requested  Mr.  Pritchett  to  act  as  Secretary.  After  long  dis- 
cussion of  plans  for  furthering  the  erection  of  a  proper  build- 
ing for  museum  and  library,  the  following  resolution  was 
adopted : — 

''  Resolved y  That  this  meeting  recommend  the  formation  of 
a  stock  corporation  to  be  known  as  the  St.  Louis  Museum 
Association,  to  be  managed  by  a  board  of  11  directors,  the 
purpose  of  the  corporation  being  the  erection  of  a  building 
for  museum  purposes,  and  to  provide  suitable  quarters  for 
the  libraries  and  museums  of  the  Academy  of  Science  of  St. 
Louis  and  the  Missouri  Historical  Society  and  kindred  socie- 
ties." 

It   was    further  voted  that   copies   of  this   resolution    be 

forwarded  to  the  Academv  of  Science  and  to  the  Missouri 

Historical  Society. 

Respectfully  submitted, 

H.  S.  Pritchett, 

H.  W.  Eliot,         J- Committee. 

Robert  Moore, 
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On  motion  the  report  was  approved  and  the  Committee  con- 
tinued with  power  to  increase  their  number  and  take  such 
steps  as  would  be  necessary  to  carry  out  the  recommendations 
of  the  report. 


June  19th,  1893. 

President  Pritchett  in  the  chair,  eight  members  and  one 
visitor  present. 

A  paper  by  Prof.  L.  H.  Pammel  on  '*  Sclerotina  Liber- 
tianam  with  a  Bibliography  of  Fungus  Root  Diseases"  was 
presented.     On  motion  it  was  referred  to  the  Council. 

President  Pritchett  presented  the  following  communications 
from  the  Missouri  Historical  Society:  — 

**  At  a  meeting  of  the  Missouri  Historical  Society  convened  specially  to 
consider  a  circular  from  H.  S.  Pritchett,  on  June  12th,  1898,  Bp.  Tuttle  pre- 
siding, the  following  resolution  was  adopted,  neni,  cont.  as  expressing  the 
sense  of  the  meeting  on  the  matters  to  which  the  communications  related. 

Besolved,  That  the  Society  views  with  much  gratification  the  proposal  to 
form  a  stock  corporation  to  erect  a  building  for  museum  purposes  and  pro- 
vide suitable  quarters  for  itself,  the  Academy  of  Science,  and  kindred  socle- 
ties,  and  undertakes  to  use  its  influence  to  secure  practical  co-operation  iu 
carrying  out  such  designs. 

Provided,  That  the  Society's  Archaeological  Collection  maybe  transferred 

to  the  custody  of  the  Academy  of  Science  for  public  use  and  two- fifths  of 

the  value  thereof  (said  value  fixed  at  925,000)  reimbursed  to  the  Society. 

Certified  correct. 

Oscar  W.  Collet,  Secy." 

On  motion  action  on  the  communication  was  deferred  until 
the  first  meeting  of  the  Academy  in  the  fall. 

Dr.  Sander,  Treasurer,  presented  the  following  communica- 
tion: — 

"  Junk  3,  1893. 
Dr.  Enno  Sander, 

No.  129  S.  nth  St.,  City. 
Dear  Sir  :  — 

Enclosed  please  find  Scottish  Union  and  National  Policy  No.  1690842, 

written  for  five  years  from  the  1st  inst.,  for  $6,000.00  on  property  of  the 

Academy  of  Science,  17th  and  Washington  avenue.    You  will  note  that  the 

form  of  policy  is  the  same  as  the  Boylston  Policy  No.  81749,  excepting  the 

eighty  per  cent  of  insurance  clause,  which  is  now  made  a  part  of  all  forms, 

and  we  would,  therefore,  suggest  your  insuring  this  property  as  near  eighty 

per  cent  of  its  value  as  you  can  estimate,  for  in  case  of  a  partial  loss  we 

woald  settle  on  the  basis  of  eighty  per  cent  of  insurance  to  value.    This 
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would  only  apply  In  case  of  partial  loss,  as  in  event  of  the  total  destruction 
of  the  property,  we  would  pay  the  face  of  the  policy,  if  the  value  amounted 
to  as  much  as  the  Insurance. 

Trusting  same  will  be  found  in  order. 

Yours  truly, 

F.  D.   HiRSCHBBRG  &  BrO.'' 

Enclosure. 

Dr.  Sander  said  that  insurance  to  the  amount  of  $10,000 
was  now  carried  by  the  Academy  on  its  property  at  17th  and 
Washington  avenue.  On  motion  the  Treasurer  was  directed 
to  answer  the  communication  and  to  say  that  the  $10,000 
now  carried  covers  eighty  per  cent  of  the  cash  value  of  the 
property  insured. 


October   16th,  1893. 

Prof.  Pritchett  in  the  chair,  twenty-eight  members  and  two 
visitors  present. 

Prof.  Pritchett  presented  for  Dr.  Holden,  Director  of  the 
Lick  Observatory,  some  positives  from  the  original  negatives 
taken  on  the  occasion  of  the  total  eclipse  of  the  sun  in  April 
last,  at  a  point  in  Chile.  Accompanying  the  negatives  was  a 
brief  statement  of  the  study  of  them,  made  by  Prof.  Schae- 
berle,  in  which  he  calls  attention  to  the  permanence  of  well 
defined  lines,  as  shown  in  the  photographs. 

Prof.  Pritchett  presented  a  proposition  from  the  Missouri 
Historical  Society  for  the  purchase  of  their  Archaeological 
Collection. 

On  motion  the  President  was  instructed  to  appoint  a  Com- 
mittee of  five  to  consider  this  proposition.  The  President 
appointed  the  following  Committee :  M.  S.  Snow,  H.  W. 
Eliot,  F.  E.  Nipher,  Jno.  Green,  A.  W.  Douglas. 


November  6th,  1893. 

President  Pritchett  in  the  Chair,  twenty-one  members  and 
two  visitors  present. 

Mr.  Julius  Hurter  presented  an  interesting  paper  on  the 
<^  Reptiles  and  Amphibians  of  Missouri." 
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Dr.  W.  Townsend  Porter  presented  a  valuable  paper  on  the 
«*  Relation  Between  the  Growth  of  Children  and  Their  Devia- 
tion from  the  Physical  Type  of  their  Age  and  Sex." 


NovEMBEB  20th,  1893. 

President  Pritchett  in  the  chair,  ten  members  and  one 
visitor  present. 

Prof.  Kinealy  gave  a  graphical  method  for  finding  the 
velocity  of  the  piston  in  a  steam  engine.  He  made  use  of  a 
curve  which  very  much  resembled  the  lemniscate,  giving  its 
equation,  and  some  of  its  properties.  He  showed  how  its  use 
very  much  simplified  the  computation  of  the  velocity  of  the 
piston. 

Dr.  Wm.  Townsend  Porter  showed  a  modification  of  the 
ordinary  apparatus  in  use  for  registering  blood  pressures. 
His  modification  was  the  substitution  of  a  rubber  bulb  for  the 
cumbrous  water-box  ordinarily  used,  to  make  the  required 
changes  of  pressure. 


December  4th,  1893. 

President  Pritchett  in  the  chair,  15  members  and  1  visitor 
present. 

Dr.  Hambach  described  some  new  fossils  of  Missouri. 

Prof.  Trelease,  Judge  Speck  and  Prof.  Snow  were  elected 
a  Committee  to  nominate  officers  for  the  ensuing  year. 

The  president  referred  to  the  death  of  Mr.  Louis  Schoelch, 
and  the  lecture  of  Prof.  Morehead  for  Dec.  19th  was 
announced. 


December  18th,  1893. 

President  Pritchett  in  the  chair,  15  members  present.  The 
Committee  on  Nominations  reported  the  following  nominations 
for  1894 :  — 
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President H.  S.  Pritchett. 

lat  Vice-President M.  L.  Gray. 

2d  Vice-President G.  Baamgarten. 

Recording  Secretary A.  W.  Douglas. 

Corresponding  Secretary.  .A.  S.  Cushman. 

Treasurer Enno  Sander. 

Librarian G.  Hambach. 

Curators G.  Hambach,    A.   Thacher,  Jno. 

Green. 
Directors F.    E.  Nipher,  J.  M.  Leete,  Dr. 

Jno.  Green. 

The  Committee  appointed  in  October  to  consider  the  pur- 
chase of  Archaeological  Collection  of  the  Historical  Society 
reported  that  the  proposition  had  been  withdrawn. 

A  committee  was  appointed  to  consider  a  proposition  from 

the  Historical  Society  for  renting  quarters  in  their  building, 

and  report  to  the  Academy  at  a  special  meeting  to  be  called 

for  that  purpose. 

Arthur  Thaoher, 

Recording  Secretary. 


January  15th,  1894. 

President  Pritchett  in  the  chair  and  10  members  present. 
The  Committee  on  Nominations  made  the  following  report, 
showing  the  names  of  the  oflScers  elected  for  1894 : — 

President ^H.  S.  Pritchett. 

1st  Vice-President M.  L.  Gray. 

2d  Vice-President G.  Baumgarten. 

Recording  Secretary A.  W.  Douglas. 

Corresponding  Secretary.  .A.  S.  Cushman. 

Treasurer Enno  Sander. 

Librarian Gustav  Hambach. 

Curators Gustav  Hambach,  Arthur  Thacher, 

Jno.  Green. 
Directors Jno.  Green,  F.  E.  Nipher. 
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A  report  of  the  Committee  investigating  the  question  of 
moving  to  the  Missouri  Historical  Rooms  was  read. 

A  paper  was  presented  by  Dr.  Glatfelteron  Selix  Nigra  and 
S.  Amygdaloids. 

The  reports  ot  the  Librarian,  the  Corresponding  Secretary 
and  the  Treasurer  were  read  and  approved. 


I 


Fbbkuart  5th,  1894. 

President  Pritchett  in  the  chair,  25  members  and  10  vis- 
itors present. 

The  President  made  a  brief  address,  congratulating  the 
Academy  on  their  removal  to  their  new  quarters,  and  read  an 
extract  from  the  minutes  of  the  Academy  some  twenty  years 
ago,  showing  that  it  was  at  that  time  the  desire  of  the  Acad- 
emy to  occupy  the  same  quarters  with  the  Missouri  Historical 
Society,  so  that  the  Academy  could  still  further  be  congrat- 
ulated in  having  attained  its  object  after  patient  waiting. 

Prince  Kooloovoomah,  of  Sierra  Leone,  spoke  in  a  most 
interosttng  manner  of  the  customs  and  folk-lore  of  his  people. 
Accompanying  hia  lecture  was  a  song  and  several  quotations 
in  his  native  tongue. 

A  notice  was  read  of  an  amendment  offered  by  President 
Pritchett  to  Article  V.,  Section  1,  the  intent  of  which  was  to 
add  the  Treasurer  to  the  membeirs  of  the  Council. 


Fbbrdart  19th,  1894. 

President  Pritchett  in  the  chair,  30  members  and  5  visitors 
present. 

Prof.  Hicks,  of  the  University  of  Missouri,  read  an  address 
on  Economics,  reviewing  briefly  the  past  history  of  our  coun- 
try on  this  subject,  speaking  of  the  present  problems,  men- 
tioning the  evils  of  majority  rule,  and  of  the  plan  of  electing 
United  States  Senators  by  popular  votes.  He  referred  to  the 
industrial  questions  of  the  day  as  embodied  in  matters  of 
finance  and  hanking,  our  distributive  system,  the  relations  of 
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the  State  and  the  individual,  the  tariff,  and  the  revenue,  the 
labor  question  and  the  reciprocal  duties  of  man  and  society. 
Prof.  Hicks  urged  the  formation  of  a  social  science  section 
of  the  Academy  of  St.  Louis. 

Prof.  Hicks'  paper  was  discussed  by  several  members,  and 
the  President  was  authorized  to  appoint  a  committee  of  five 
to  investigate  and  report  to  the  Academy,  the  advisability  of 
organizing  a  section  of  the  Academy  for  the  scientific  study 
of  Economics. 


March  6th,  1894. 

President  Pritchett  in  the  chair,  and  15  members  pres- 
ent. The  President  introduced  Dr.  Armand  N.  Ravold,  who 
then  presented  a  paper  **  On  the  Typhoid  Bacillus  found  in 
the  Mississippi  River  Water."  Dr.  Bavold  prefaced  his  paper 
with  a  brief  lecture.  He  described  the  modern  microscope, 
and  the  present  classification  of  micro-organisms  and  bacteria. 
The  lecturer  then  described  the  method  of  incubating,  plating 
out  and  separating  pure  cultures  of  bacteria.  In  the  very 
excellent  and  interesting  paper  which  followed.  Dr.  Ravold 
related  his  experience,  in  the  finding  in  the  Mississippi  water 
of  a  certain  bacillus,  which  he  called  Number  21,  and  which 
after  long  and  careful  work  he  has  succeeded  in  almost  con- 
clusively identifying  as  the  well-known  Bacillus  Typhesis. 
The  lecture  concluded  with  some  excellent  stereopticou  views 
of  micro-photographs  made  by  Dr.  Bavold.  A  discussion 
followed,  the  lecturer  called  attention  to  the  great  need  in  St. 
Louis  of  an  isolation  hospital  where  malignant  diseases  due  to 
pathogenic  germs  could  be  treated. 

Prof.  Nipher  moved  that  a  committee  be  appointed  by  the 
President  to  investigate  the  matter  of  the  meteorological  work 
heretofore  carried  on  in  Forest  Park,  and  see  if  it  could  not 
be  carried  on  under  the  direction  of  the  Academy. 


March  19th,  1894. 

The  Academy  met  at  the  Memorial  Hall  at  8  p.  m.,  and 
listened  to   a  public   lecture  by  Prof.  Jno.  Pickard  of  the 


Proceedings.  xxxvii 

University  of  Missouri  on  the  subject  **  Greece  Through  the 
Spectacles  of  an  Archaeologist." 

Upon  the  conclusion  of  the  lecture  the  meeting  adjourned 
to  the  rooms  of  the  Academy,  No.  1600  Lucas  Place,  where 
an  informal  reception  was  given  Prof.  Pickard,  and  the  rooms 
of  the  Academy  were  thrown  open  for  inspection  of  members 
and  visitors,  and  by  the  kindness  of  the  Missouri  Historical 
Society,  its  museum  was  also  lighted  up  for  the  inspection  of 
members.     About  300  members  and  visitors  were  present. 


April  2in>,  1894. 

President  Pritchett  in  the  chair,  and  15  members  and  2 
visitors  president. 

The  President  called  attention  to  an  old  volume  now  in  the 
possession  of  the  Academy  which  contained  the  original 
records  of  the  Academy  from  its  foundation  to  1870,  and 
which  for  some  years  had  been  lost.  He  recommended  that 
the  records  be  placed  in  a  fire-proof  safe. 

Mr.  Jas.  Seddon  presented  a  paper  on  **  An  Analysis  of 
the  Theories  of  Money." 


April  16th,  1894. 

President  Pritchett  in  the  chair,  23  members  and  6  visitors 
present. 

Dr.  Edw.  C.  Runge  read  a  paper  on  **  A  Case  of  Rumina- 
tion, with  the  Results  of  an  Investigation  of  its  Digestive 
Chemism." 

The  President  announced  the  death  of  Mr.  Jno.  T.  Davis. 


Mat  7th,  1894. 

President  Pritchett  in  the  chair,  48  members  and  2  visitors 
present. 

Dr.  T.  J.  J.  See  of  the  University  of  Chicago,  read  a  paper 
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on  ^*  Results  of  Recent  Researches  on  the  Formation  of  the 
Heavenly  Bodies." 


May  22nd,  1894. 

President  Pritchett  in  the  chair,  19  members  present. 

The  report  of  the  Committee  appointed  to  consider  the 
advisability  of  adding  to  the  Academy  a  section  for  investi- 
gations in  Political  Science  was  read,  stating  that  after  mature 
deliberation  the  Committee  concluded  that  the  present  was 
not  an  opportune  time  for  such  action. 

A.  S.  Cushman  read  a  paper  on  <<  Post-Mortem  Estimation 
and  Detection  of  Strychnine." 


June  4th,   1894. 

Judge  Gray  presiding,  18  members  and  visitors  present. 
Prof.  Nipher  made  a  report  for  the  Committee  appointed  to 
see  if  the  meteorological  work  being  conducted  at  Forest  Park 
could  be  done  under  the  Academy's  supervision.  He  stated 
that  he  had  been  unable  to  get  any  satisfaction  from  the  City 
authorities,  and  could  report  no  definite  action. 

The  resignation  of  Pres.  Pritchett  was  read,  same  being 
caused  by  his  departure  for  Europe,  and  action  deferred  until 
the  first  meeting  of  the  Academy  in  October. 

The  introduction  to  the  paper  of  Dr.  R.  Ellsworth  Call  on 
««  The  Unionidae  of  Arkansas  "  was  read  by  Mr.  Whitten. 

The  Recording  Secretary  announced  the  vote  by  letter 
ballot,  of  the  amendment  to  the  Constitution,  adding  the 
Treasurer  to  the  Council. 

Mr.  Arthur  Winslow  laid  before  the  Academy  two  maps, 
showing  the  work  of  the  Geological  Survey  of  Missouri. 

A.  W.  Douglas, 

Recording  Secretary. 
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IVo.  9. 
APPENDIX  TO  THE 

CATALOGUE  OF  THE  FLORA  OF  NEBRASKA. 

By  H.  J.  Webber. 
(Presented  October  18th,  1891.) 

Considerable  material  and  information  liaving  accumulated  since 
the  publication  of  my  Catalogue  of  the  Flora  of  Nebraska,  in  the 
Annual  Report  of  the  Nebraska  State  Board  of  Agriculture  for  1889, 
it  is  thought  best  to  bring  this  together  as  an  appendix  to  the  Cata- 
logue. 

In  the  printing  of  the  ^^  separates '*  of  the  Catalogue,  for  some 
unaccountable  reason,  the  type  of  the  first  eighty  pages  was  reset 
without  proof-reading,  thus  leading  to  many  typographical  errors 
in  the  ^*  separates"  that  do  not  occur  in  the  original  as  printed  in 
the  body  of  the  Report.  I  have  thought  best  to  add  a  list  of  such 
corrections  as  I  have  noted,  reference  being  in  every  case  to  the 
**  separates." 

In  the  main  Catalogue  some  species  not  seen  by  me  or  by  collect- 
ors aiding  in  the  preparation  of  the  Catalogue,  were  reported  on  the 
authority  of  Gray's  and  Coulter's  Manuals,  etc.  Many  of  these 
having  since  been  collected,  a  list  is  given  with  a  few  distribution 
notes,  under  the  heading,  —  Notes  on  species  before  reported, 

I  have  also  included  in  this  list  a  few  corrections  that  it  has  been 
found  necessary  to  make  in  the  identification  of  species  before 
reported. 

In  the  appendix  proper  the  plan  of  arrangement  followed  in  the 
Catalogue  has  been  carried  out.  The  names  of  those  reporting 
species  follow  in  every  case  the  name  of  the  species  reported  as 
it  occurs  in  the  appendix.  The  collector  whose  name  follows  the 
species,  it  must  be  understood,  is  to  be  taken  as  the  authority  for 
its  occurrence,  as  in  many  cases  I  have  not  had  the  opportunity  to 
examine  the  specimens.  Thus  specimens  here  reported  must  be 
understood  to  be  preserved  in,  the  herbaria  of  those  reporting  the 
species  or  in  the  Herbarium  of  the  University  of  Nebraska. 

All  species  reported  up  to  date,  on  good  authority,  have  so  far  as 
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kQown  been  included.  Prof.  C.  E.  Bessey,  Mr.  P.  A.  Rydberg  and 
Mr.  T.  A.  Williams,  have  collected  extensively  since  the  issue  of  the 
Catalogue  and  have  kindly  furnished  me  annotated  lists  ot  the  species 
they  have  discovered  which  were  not  before  reported.  I  cannot 
thank  them  too  much  for  their  tedious,  painstaking  labor. 

Prof.  G.  D.  Swfezey,  of  Doane  College,  Crete,  Nebraska,  has  issued 
a  list  of  "  Nebraska  Localities  for  Flowering  Plants  in  the  Herbarium 
of  Doane  College,'*  which  includes  a  number  of  species  not  reported 
in  my  Catalogue.  Prof.  Swezey  kindly  sent  me  specimens  of  most 
of  the  additions  for  examination.  My  notes  (where  desirable)  on 
those  examined  will  be  found  in  the  text  of  this  appendix.  I  have 
to  thank  Prof.  Swezey  for  this  and  several  other  favors  rendered. 

Mr.  R.  N.  Pound,  Mr.  A.  F.  Woods  and  several  others  reporting 
interesting  discoveries,  have  been  duly  credited  in  the  text. 

For  aid  in  the  identification  of  species  reported  on  my  authority 
in  this  appendix,  thanks  are  due  to  Drs.  N.  L.  Britton,  C.  F.  Mills- 
paugh,  Geo.  Rex,  Wm.  Trelease  and  Sereno  Watson ;  Professor  L. 
H.  Bailey,  Mrs.  Elizabeth  Britton,  Mr.  Henry  Willey,  Mr.    M.  S. 
Bebb,  Ml-.  F.  V.  Coville  and  Mr.  A.  S.  Hitchcock. 

Lastly  I  am  pleased  to  acknowledge  the  general  aitl  and  support 
of  Dr.  Wm.  Trelease  and  Dr.  C.  E.  Bessey  throughout  the  prepa- 
ration of  the  paper. 

This  appendix  contains  432  species  not  before  reported  ;  of  which 
9  are  Frotophvtcs,  20  Zygophytes,  7  Oophytes,  117  Carpophytes,  13 
Bryophytes,  2  Pieridophytes,  and  264  Anthophytes. 

The  Catalogue  contained  1890  species  and  varieties,  of  which  39 
were  Protophytes,  95  Zygophytes,  20  Oophytes,  G91  Carpophytes,  47 
Bryophytes,  17  Pteridophytes,  and  981  Anthophytes. 

Thus  the  Nebraska  Flora  as  at  present  known  contains  2322 
species  and  varieties,  of  which  48  are  Protophytes,  1 15  Zygophytes, 
27  Oophytes,  808  Carpophytes,  GO  Bryophytes,  19  Pteridophytes, 
and  1245  Anthophytes. 

In  conclusion  I  wish  again  to  thank  those  who  have  so  kindly 
aided  me,  and  to  express  my  gratification  that  the  people  of  the  State 
of  Nebraska  are  showing  increased  interest  in  their  not  uninterest- 
ing flora. 
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CORRECTIONS. 

(g.  =  p;enus;  s.  =:  h'pecies;  1.  =  Hue.) 
Page    37,  U      36,         tor  faetidissima  rea^  foetidissima . 

38,  1.      28,         for  when  read  where. 

39,  I.      13,         for  af  read  as.     . 
••      41,  1.     22,         Barns  read  Barnes. 
•»      41,  1.      29,         omit  other. 

41,  1.  41,         omit  many. 

42,  s.        6,         tor  fiavo-fuscom  reti6  JlacO'fuscum. 
44,  s.  29,  for  marino  read  marina. 
44,  1.       6,         for  diseasees  read  diseases. 
51,  8.  165, 1.9,  Aster  ericoides  should  be  Aster  pan icnJatiis. 


(I 
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"       54,  s.    204,  "  "  ***     **       "  " 

**       62,  H.    364, 1.1,  for  salicini  read  salicina. 

(i 


(( 


71, 

s. 

450, 

74, 

s. 

477, 

76, 

82, 

g- 

205, 

83, 

s. 

640, 

67,  s.    405,1.  32,  for  cmdrical  read  cylindrical. 
69,  s.    418,         The  host  Aster  ericoides  should  be  .1.  paniculatiis. 
71,  8.    437,  1.  2,  for  canadense  read  canadensis. 
**       71,  s.    450,  for  jEnothera  read  (Enothera. 

**       74,  8.    477.         for  Z>/Wm.  read  Ditm. 

The  remark  under  sterile  forms  should  be  —  Supposed 
to  be  stages  oi  Ascomycctes  and  Basidiomycetes. 
**       82,  g.   205,         for  Pericularia  read  Piricularia. 
**       83,  s.    640,         for  Sporodesmium  read  Sporidesmium. 

(As  given  byDeThuemen.     Saccardo  evidently  uniu- 

tentlonally  changes  it  to  Sporodcsmivm.) 
Also  line  5,  scirpiola  read  scirpicola. 
**       87,  Order  66,      for  Lycoperdiaceoi  read  Lycoperdacea'. 
♦*       99,  s.    952,  for  aristulatus  read  aristatus. 

**       99,  s.    956,  for  schweinitizii  read  schweinitzii. 

*•     122,  8.  1342,  for  lanceolatus  read  lanceolata. 

•*     124,8.1383,  for,  stolonifer  rea.6  stolonif era. 

**     126,  8.  1404,  for  sinnate  read  sinuate. 

*'     142,8.1705,  for  it/8/iread  6usA. 

149,  s.  1853,         for  scrotina  read  serotina. 

149,  8.  1867,  for  eupatoriodes  read  eupatorioides. 


NOTES  ON  SPECIES  BEFORE  REPORTED. 

(The  number    preceding  each,  is  the  species  number  in  the  main  Cat- 
alogue.) 

151.  Cystopus  tragopogonis  (Pers.)  Schroet.  On  Wild  worm- wood 
{Artemesia  canadensis),  Pine  Ridge,  Aug.,  0  (Webber). 

414.  Gymnosporangium  MACK0PU8  L.  Stu^e  II  (^ItcBstelia  pirata  Thaxter.) 
On  leaves  of  Crab  Apple  {Pirns  coronaria)  Butler  Co.,  and  Lincoln 
(Bessey) . 
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416.  Phragmidium  8PECIOSUM  Ff.  The  specimens  referred  to  Stage  II  of 
this  species  should  be  Stage  I  of  Phragmidium  subcorticium 
(Schrank)  Wlnt.     (See  No.  81  of  this  paper). 

520.  AscocHYTA  SMiLACis  Ell  &  Ev.  should  be  of  Ell.  &  Mart,  or  following 
Saccardo  the  nomenclature  should  be  changed  to  Stegonospora 
smilacis  (Ell.  &  Mart.)  Sacc.  * 

()22.  Ramularia  virgauue.e  Tbuem.  On  Solidago  canadensis  only,  not  on 
S,  rigida  and  S,  memoralis. 

709.  PoDOSPOKiDM  RiGiDUM  Schw-     On  grape  stems  only,  not  on  Physali». 

88G.  WooDSiA  ORBGANA  Eatou  (Localities  omitted  in  Cat.)  Collected  at 
Pine  Ridge;  Hat  Creek  Basin;  Dismal  River,  Thomas  Co.  (Webber). 

924.  Carkx  GRiSRA  Wahl.  (Reported  from  Coulter's  Manual).  Ashland, 
May.  (Williams). 

926.  Carkx  jamksii  Torr.  var.  nbbraskbnsis  (Dew.)  Bailey  (Reported 
from  Coulter's  Manual).  Hat  Creek  Basin,  Sioux  Co.,  Aug.;: 
Broken  Bow,  July;  Anselmo,  July.     (Webber). 

929.  Ci» REX  LONGiROSTRis  Torr.  (Reported  from  Gray's  Manual).  Dismal 
River,  Thomas  Co.,  July  12.  (Webber).  Ashland,  Weeping  Water,. 
War  Bonnet.  (Williams). 

1088.  JuNCus  FiLiFORMis  L.  (Reported  from  Gray's  Manual).  Lawrence 
Fork  Bottoms,  Banner  County  (Rydberg). 

1103.  NoTHOScoRi>iTM  STRIATUM  (Jacq.)  Kunth.  (Reported  from  Coulter^s 
Manual).   Crete,  rare  (Swezey). 

1126.  QuERCus  NIGRAL.     (Reported   from  Gray's   Manual).    Pawnee   Co. 

(Bessey). 

1187.  Eriogonum  alatum  Micnx.  (Reported  from  Coulter's  Manual). 
Hills.  Deuel  Co.  and  Banner  Co.  (Rydberg). 

1197.  Atriplex  nuttallii  Watson,  is  the  prevailing  Atriplex  of  N.  W. 
Nebraska  in  the  **  Bad  lands,"  etc.,  but  is  quite  rare  in  the  eastern 
part  of  the  state  where  A.  pattihi  var  hastata  is  the  common  form. 
(Webber). 

1202.  Amarantus  ciiLOKOSTACHYS  Willd.  of  Swezey 's  Nebr.  Fl.  Plants  p. 
13  is  likely  Acnida  tubercuhtta  Moq.  (Webber). 

1213.  Arknaria  ruNtiKNs  Nutt.  must  probably  be  considered  as  A.  hookeri 
Nutt.     See  this  appendix  No.  2(19.     (Webber.) 

12.57.  Nklumho  LiTKA  (Willd.)  Pers.  (Reported  from  Gray's  Manual). 
Lakes,  etc.,  plentiful.     Fremont,  July.     (Williams  &  Bessey). 

1302.  Elatink  triandha  Schkuhr  (Reported  from  Coulter's  Manual).  Exeter, 
Sept.  communicated  by  Dr.  Wibbe  (Bessey). 

1308.  Mkntzklia  lkvicatlis  Torr.  &  Gr.  should  be  chan«j:ed  to  Mentzelia 
nuda  (Pursli.)  Torr.  &  Gr.  It  is  the  common  Mentzelia  of  Ne- 
braska. Mr.  Rydbergadds  the  following  note  in  rejrard  to  his  spec- 
imens collected  in  Deuel  and  Banner  counties:  —  "They  agree  iu 
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every  respect  with  Torrey  &  Gray's  description  of  M.  nuda  except 
that  they  have  a  bracteate  calyx.  In  Porter  and  Coulter's  Fl.  Col. 
M.  nuda  is  described  as  having  a  bracteate  calyx."     (Webber). 

1491.  Astragalus  flexuosus  Dougl.  (Reported  from  Coulter's  Manual}. 
Lewellen,  Common  (Swezey). 

1497.  Astragalus  microlobus  Gray  (Reported  from  Coulter's  Manual). 
Cultivated  ground.  Deuel  Co.,  June  25;  Cheyenne  Co.,  Aug.  13 
(Rydberg) . 

i498.  Astragalus  missouriensis  Nutt.  (Reported  from  Coulter's  Man- 
ual). Curtis,  Frontier  Co.,  June  22;  North  of  Kimball,  Aug.  16 
(Rydberg).    War  Bonnet  Canon,  June  (Williams). 

1501.  Astragalus  pectinatus  Dougl.  (Reported  from  Coulter's  Man- 
ual). Prairies,  near  Gering  July  20  and  Pleasant  Valley,  Scotts 
Bluff  Co.,  July  28  (Rydberg). 

1504.  Astragalus  racemosus  Pursh.  (Reported  from  Coulter's  Man- 
ual).    Hills,  Curtis,  Frontier  Co.,  June  22  (Rydberg). 

1559.  GiLiA  iberidifolia  Beotb.  (Reported  from  Coulter's  Manual). 
Cliffs  and  Canons  of  Banner  and  Scott's  Bluff  Counties,  July  (Ryd- 
berg). 

Mbrtensia  lanceolata  (Pursh)    DC.    Swezey 's  Nebr.    Fl.  Plants, 
p.  11,  should  be  Pentstemon  coeruleus  number  1612  of  the  catalogue. 

1580.  EcHiNOSPERMUM  REDOwsKii  (Homem.)  Lehm.  is  the  var.  occi- 
dentate  Watson.  Since  collected  at  Dismal  River,  Thomas  Co., 
July  13;  Pine  Ridge,  July  21  (Webber). 

1681.  ECHINOSPERMUM  REDOWSKII  (Homem.)  Lehm.  var.  cupulatum  Gray 
(Reported  from  Coulter's  Manual).  Alliance,  Aug.  6  (Webber). 
Cbadron  (Bates).    Venango,  Perkms  Co.,  June  23  (Rydberg). 

1689.  Physalis  lanceolata  Michx.  var.  L/Evigata   Gray.  (Reported  from 

Coulter's  Manual).  Old  fields,  etc.  Weeping  Water,  July  (Williams). 

Pentstemon    glaber   Pursh    var.    utahensis    Watson.    Swezey's 

Nebr.  Flowering  Plants  p.  12,  should  be  P.  haydeni  Watson  (see 

this  appendix  No.  364)  (Webber). 

1611.  Pentstemon  albidus  Nutt.  (Reported  from  Gray's  Manual).  An- 
telope Co.,  Aug.;  Anselmo,  July;  Thedford,  July;  Hat  Creek 
Basin,  Aug.     (Webber). 

1666.  Gentiana  calycosa  Griseb.  All  of  ray  Nebraska  material  of  this 
species  should  be  labeled  G.  puberula  Michx.     (Webber). 

1738.  Cnicus  pitcheri  Torr.  should  hQ  C .  undulatus  (Nutt.)  Gray.  var. 
canc«ce?w  (Nutt.)     Gray.     (See  this  appendix  No.  391.)     (Webber). 

1792.  Ueltanthus  petiolaris  Nutt.  var.  cankscens  Gray.  (Reported 
from  Gray's  Syn.  Flora).  Lawrence  Fork  Bjttoms,  Banner  county 
(Rydberg) . 

1804.  Franseria  DISCOLOR  Nutt.  (Reported  from  Coulter's  Manual).  Prai- 
ries, Kearney  County;  Dix,  Kimball  Co.,  Aug.  U  (Rydberg). 


^)  Irans,  Acad,  Set,  of  /St.  Louis, 

Erigeron  glabellus  Nutt.  of  Swezey*s  Nebr.  Fl.  PI.  p.  9  should   be 
E,  macranthus  Nutt.  (See  this  appendix  No.  411) 

183<).  AsTKR  TANACETIFOLIU8  (Nses)  H.  B.  K.  (Reported  from  Coalter's 
Manual).  Banner  Co.,  etc.  Common  in  the  western  part  of  the  State 
(Rydberg). 

18«)7.  KuHNiA  EUPATORioiDEs  L.  var.  coRYMBUi.osA  Torr.  and  Gr.  (Reported 
from  Coulter's  Manual).     Canons,  B  nner  Co.  (Rydberg). 
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The  following  tabnlsted  list  o(  new  locBJItlee  for  Flowering  Plants  before 
reported  was  prepared  bj  Mr.  Bjdberg  from  his  collections.  Some  species 
are  great);  extended  Id  range,  and  some  shown  to  be  mucli  n 
than  was  supposed. 
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PROTOPHYTA. 

1.    RETJCULARIACEiE. 

1.  RETICULARIA  Bull. 

1.  R.  LYCOPERDOX  Bull.    Oo  decaying  trunks  of  trees.    Pine  Ridge, 

Dawes  Co.,  July  (Webber). 

2.    CLATHROPTYCHIACE^. 

2.  ENTERIDIUM  Elir. 

2.  E.  ROZEANUM  (Rost.)  Wiugate.     {Beticularia  [?]  rozeana  Rost.) . 

Lincoln  (Webber). 

3.     STEMONlTACEiE. 

3.  STEMONITIS  Gled. 

3.  S.  W£BBBRi  Rex.     (N.   sp.   in  lit.     Published  in  Pro.  Acad.  Nat. 

Sci.  of  Phila.,  1891) .  On  old  stump,  Lincoln,  September  (Webber) . 

4.   PHYSARACEiE. 

4.  PHYSARUiM  Pers. 

4.  P.  LiviDUM  Rost.      (^Spumaria  licheniformis   Schw.)      On  baric  of 

tree,  Lincoln  (Webber). 

5.  P.  PKTERSii  B.  and  C.    On  barls  of  old  Cottonwood  and  Boxelder 

trees,  Weeping  Water  (Williams). 

5.    BACTERIACE^. 

5.  BACILLUS  Cohii. 

G.  B.  soRGiii  Burrill.  On  leaves  and  culms  of  Bushy  blue  stem 
(^Androporf (omutans)  fhXncoln;  Johnson  grass  (Andropog on  sorghum 
var.  halepensis)^  Howard  Co.;  and  on  numerous  varieties  of 
Sorghum  grown  on  the  Nebraska  Experimental  Farm  at  Lincoln. 
Quite  destructive,  forming  large  irregular  purple  patches 
(Webber). 

G.     NOSTOCACE.E. 

6.  GL(KOTRICHIA  Ag. 

7.  G.  XATANS  Ttiur.     Floating  in  stagnant  water.     Greenwood,  July 

(Williams).     Minden,  attached  to  Nitella  stems  (Bessey). 

7.  LYNGBYA  Al'.  and  Thur. 

8.  L.  ci\<'iN'NATA  K'z.     Miuden.     In  material  collected  by  Dr.  Hape 

man  (Bessey). 

8.  CYLINDK()SPi:UMrM  Ki?. 

\K  C.  coMATUM  Wo«h1.     Minden  (Hapeman). 
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ZYGOPHYTA. 

7.     PALMELLACEiK. 
9.  TETRASPORA  Ag. 

10.  T.  EXPLANATA  (Kg.)  Kifch.   Miadeu.    In  material  collected  by  Dr. 
Hapeman  (Bessey). 

40.  SORASTRUMKg. 

11.  S.  SPINULOSUM  Kg.    Minden.    In  material  collected  by  Dr.  Hape- 
man (Woods). 

ai.   HYDRODICTYON  Roth. 

12.  H.  UTRicuLATUM  Rotti.      Stagnant    water^  plentiful.    Fremont, 
July  31  (Williams).    Lincoln  (Bessey). 

42.  PEDIASTRUM  Meyen. 

13.  P.   ANGULOSUM     (Ehrb.)   Menegh.     (P.   biradiatum  Meyen).     In 
material  collected  by  Dr.  Hapeman  at  Minden.     (Woods). 

U.  P.  PERTUSUM  Kg.  var.  clathratum  a.  Br.     (P.  duplex  M.eyeu) . 
Minden.    In  material  collected  by  Dr.  Hapeman  (Woods). 

8.     PITHOPHORACEiE. 

43.  PITHOPHORA  Wlttr. 

15.  P.  AFFiNis  Nordst.  In  stagnant  or  slow  running  water.  Green- 
wood, July  (Williams) . 

9.    ULOTHRICHACEiE. 

14.  STIGEOCLONIUM  Kg. 

16.  S.  FA8TIGIATUM  Kg.  Mindcu,  In  material  collected  by  Dr. 
Hapeman  (Bessey). 

15.  APHANOCH^TE  a.' Br. 

17.  A.  6L0B0SA  (Nord.)  Wolle.  form,  minor  Nordst.  growing  on 
Nitella,  in  material  from  Minden  collected  by  Dr.  Hapeman. 
(Woods). 

10.     DESMIDIACEuE. 
IC.  DESMIDIUM  Ag. 

18.  D.  swARTZii  Ag.  Minden.  In  material  collected  by  Dr.  Hape- 
man (Bessey). 

17.  SPH^ROZOSMA  Corda. 

19.  P.  SBRRATUM  Ballcy.  Minden.  In  material  collected  by  Dr. 
Hapeman  (Bessey). 

18.  SPIROTiENIA  Breb. 

20.  S.  CONDENSATA  Brcb.  In  material  from  Minden,  collected  by  Dr. 
Hapeman. 
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19.  COSMARIUM  Corda. 

21.  C.  BROOMKi  Thwaites.    In  raaterial  from  Minden,  collected   by 
Dr.  Hapeman  Oct.  19  (Woods). 

20.  XANTHIDIUM  Ehrb. 

22.  X.  FA8CICULATUM  (Ehrb.)  Ralfs.    In  material  from  Minden,  col- 
lected by  Dr.  Hapeman  (Woods). 

21.  ARTHRODESMUS  Ehrb. 

23.  A.  ocTOCORNis  Ehrb.    In  material  from  Minden,  collected  by  Dr. 
Hapeman  (Woods). 

22.  EUASTRUM  Ehrb. 

24.  E.  INKRME  Lund.     In   material  from   Minden,  collected  by   Dr. 
Hapeman  (Woods). 

23.  MICRASTERIAS  Ag. 

25.  M.  AMERICANA  (Ehrb.)  Kg.    Minden,  in  material  collected  by  Dr. 
Hapeman  (Woods). 

2G.  M.  SPKCIOSA  WoUe.    Minden.    In  material  collected  by  Dr.  Hape- 
man (Woods). 

24.  STAURASTRUM  Meyen. 

27.  S.  ARiSTiFKRUM  Ralfs.     Minden.     In   material  collected  by    Dr. 
Hapeman  (Woods). 

11.    DIATOMACEyE. 

25.  GOMPHONEMA. 

28.  G.   ACUMiXATUM  Ehrb.     var.  laticbps  Ehrb.     Minden.     In  ma- 
terial collected  by  Dr.  Hapeman.  (Bessey). 

1 2.     ENTOMOPHTHORACE^E. 

2G.  EMPUSACohn. 

29.  E.  APHiDis  Hoffman.     On    Aphis    Sp.  on  Pohjgomim.     Ashland. 
Oct.  (Williams). 


OOPHYTA. 

13.     (KDOGONIACE.E. 

27.  a:DOGONIUM  Lk. 

30.  (E.  KOKI8IANUM  (Lc  CI.)  Wlttr.     In  material  from  Minden  col- 
lected by  Dr.  Hapeman  (Woods). 

31.  (K.  DKLiCATUM  Kz.    Minden.     In  material  collected  by  Dr.  Hape- 
man (Bessey)  . 

28.  BULBOCILETE  Ag. 

32.  B.   POLYANDRA.  Cleve.     Minden.     In    material   collected  by   Dr. 
Hapeman  (Bessey). 
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14.  PERONOSPORACE^. 

2\K  PERONOSPORA  Corda. 

33.  P.  oxYBAPHi  Ell.  &  Kell  On  leaves  and  young  shoots  of  Oxybaphus 
nycta-^ineus,  causing  much  damage  to  the  host.  Elmwood,  Ash- 
land.   June  and  July  (Williams). 

30.  PLASMOPARA  Schroet. 

34.  P.  HALSTBDii  (Farlow)  Berl.  and  De  Toni.  On  leaves  of  Sun- 
flower (Helianthus  annuua),  Lincoln,  Oct.  (Webber).  Great  rag- 
weed (Ambrosia  tr{fi(Ui),  Wabash,  Aug.  (Williams). 

31.  SCLEROSPOBA  Schroet. 

35.  S.  GRAMiNicoLA  (Sacc.)  Schvoet.  (Per OHO spora  graminifiola  Ssicc.) 
On  Green  and  Yellow  fox-»tail  (Setaria  viridis  and  S,  glauca),  Ash- 
land, Weeping  Water  (Williams).     Lincoln  (Bessey). 

32.  CYSTOPUS  Lev. 

36.  C.  iPOMOK^.-PANDURANiE — Sacc. — Farlow.  On  leaves  and  petioles 
of  Morning  Glory  (Ipomoea  Sp.)  Richardson  Co.,  Aug.  (Webber); 
Ashland  (Williams).  Very  destructive,  variously  twisting  aud 
distorting  the  leaves  and  petioles,  flually  causing  them  to  drop 
off. 

CARPOPHYTA. 

15.  COLEOCHAETACE^E. 

38.  COLEOCHAETE  Breb. 

37.  C.  IRREGULARIS  Pribgsh.  Minden.  In  material  collected  by  Dr. 
Hapeman  (Bessey). 

38.  0.  ORBICULARIS  Pfingsh.  Miuden.  In  material  collected  by  Dr. 
Hapeman  (Bessey). 

16.     ERYSIPHE^E. 

34.  ERYSIPHE  Hedw. 

39.  E.  GRAMiNis  DC.  Conidia  stage  (Oidium  monilioides  Link.)  On 
leaves  of  Wild  Rye  (Elymus  canadensis) ^  Weeping  Water  (Wil- 
liams). 

The  Oidium  is  the  only  stage  frequently  found  here.  I  have 
frequently  observed  this  at  Lincoln  on  various  grasses,  but  have 
never  found  the  perithecia  (Webber). 

17.     SPHiERIACE.E. 

35.  CH.ETOMIUM  Kunze. 

40.  C.  ciiARTARUM  Ehrenb.     On  decaying  broom.     Lincoln  (Pound). 
'Ml  PHYSALOSPORA  Niessl. 

41.  P.   MEGASTOMA  (Pcck)  Sacc.     On  leaves  of  Astragalus  drummondii . 

Belmont,  Dawes  Co.,  July.     Quite  destructive  (Webber). 
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^7.  SPH.ERELLA  Ces.  &  DeNot. 

42.  S.  opuxTiiE  Ell.  &  Ev.    Oq  Cactus  (^Opuntia  missourienais) ,  Weep- 
ing Water  (Williams). 

18.  HYPOCREACE^. 

58.  NECTRIELLA  Sacc. 

48.  N.  vuLPiNA   (Cke.)  Berl.   &  Vogl.    On  old  decaying  log,  Lincoln 
(Webber). 

19.  DOTHIDIACE^. 

39.  PHYLLACHORA  Nltschke. 

44.  p!  lkspedez^   (Schw.)     Sacc.       On     Bush    clover    (Lespedeza 
fruteacens),  Nemaha  Co.,  Oct.  (Webber). 

40.  PLOWRIGUTIA  Sacc. 

46.  P.  RiBEsiA  (Pers.)  Sacc.    On  stems  of  gooseberry  (^Ribes  gracile), 
Ashland  (Williams). 

20.  HYSTERIACEiE. 

41.  HYSTEROGRAPHIUM  Corda. 

46.  H.  FRAXiNi  (Pers.)    DeNot.      On  Ash  (Fraxinus  viridis)  Lincoln 
(Pound). 

21.     CALICIACE^:. 

42.  ACOLIUM  Ach. 

47.  A.  TiGiLLARE   Ach.      On    Sandstone,    rare.      Pine    Ridge,    Aug. 
(Webber). 

22.     GRAPHIDIACE^:. 

43.  ARTHONIA  (Ach.)  Nyl. 

48.  A.    KADiATA  (Pers.)  Th.   Fr.     On  Hickory   bark.     Milford,   Oci. 
(Webber). 

44.  OPEGRAPHA  (Humb.;  Ach.  Nyl. 

49.  0.  VARiA  Pers.  var.  pulicauis.     Bark  of    trees.    Weeping  Water 

(Williams). 

21}.     LECIDEACE^:. 

45.  BUELLIA  De  Not.,  Tuckerm. 

50.  B.  EPiG.EA  (Pers.)  Tuckerm.     On  high  sandy  ground.    Pine  Ridge, 
Aug.  (Webber). 

40.  LECIDEA  (Ach.,  Fr.)  Tuckerm. 

51.  L.  TK8SKLLATA  Flocrk.     Ou  stone.    Pine   Ridge,  Aug.  Common. 
(Webber). 

47.  BIATORA,  Fr. 

62.  B.   MuscoRUM    (Sw.)    Tuckerm.    On    moss.    Piue    Ridge,    Aug. 
(Webber). 
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53.  B.  RUssuLA  (Ach.)  Mont,  f .  dkalbata  Tackerm.  On  earth  etc. 
Valentine,  Harrison  (Williams). 

48.  CLADONIA  Hoffm. 

54.  C.  BOTRYTis  (Hag.)  Hoffm.  Rotten  Pine  log.  War  Bonnet  canon, 
N.  W.  Nebraska.  (Williams). 

55.  C.  CARiosA  (Acb.)  Spreng.  On  ground  under  trees  on  bluffs  and 
in  damp  places,  very  common.  Pine  Ridge,  Aug.;  Dismal  River,. 
Thomas  Co.,  July  (Webber);  War  Bonnet  canon  (Williams). 

24.     PARMELIACE^. 

49.  URCEOL ARIA  Ach. 

56.  U.  SCRUP08A  (L.)  Nyl.  On  sandyground  and  sandstone,  common. 
Pine  Ridge,  July  (Webber). 

60.  LECANORA  Ach.  Tuckerm. 

57.  L.  BRUNONis  Tuckerm.    On  sandstone,  Ashland.     (Williams). 

58.  L.  GLAUCOCARPA  (Wahl.)  Ach.  On  stone,  common.  Pine  Ridge^ 
Aug.  (Webber). 

59.  L.  PRiviGNA  (Ach.)  Nyl.    On  stone.     Pine  Ridge,  Aug.  (Webber). 

60.  L.  scHLEiCHBRi  (Ach.)  Nyl.  On  ground,  abundant.  Pine  Ridge, 
Aug.  (Webber). 

61.  L.  VARiA  (Ehrh.)  Nyl.  var.  s.^efincola  Fr.  On  bark  of  pine,  com- 
mon. Pine  Ridge,  Aug.  (Webber).  On  trees,  Ashland.  (Will- 
iams). 

51.  PLACODIUM  CDC.)  Naeg.  &  Hepp. 

62.  P.  KLEGANS  (Link.)  D  C.  On  stone.  Pine  Ridge,  Aug.  A  very 
pretty  orange  red  species,  abundant  in  this  region.     (Webber). 

63.  P.  MiCROPHYLLiNUM  Tuckemi.     On   old   bark,  Pine  Ridge,  Aui:. 

(Webber). 

€4.  P.  viTELLiNUM  (Ehrh.)  Naeg.  &  Hepp.  On  sandstone.  Lincoln, 
Sept.  (Webber). 

52.  COLLEMA  Hoffm.,  Fr. 

65.  C.   PULP08UM    (Bernh.)  Nyl.     On  sandstone.     Pine  Ridge,  Au«:. 

(Webber). 

53.  PELTIGERA  (Willd.,  Hoffm.)  F^e. 

66.  P.   HORizONTALis    (L.)    Hoffm.     On   ground.     Pine  Ridge,    Auir. 

(Webber.) 

64.     PHYSCIA  (DC,  Fr.)  Th.  Fr. 

67.  P.  HiSPiDA  (Schreb.,  Fr.)  Tuckerm.     On  stone.     Pine  Ridge,  Aug. 

(Wibber).     . 

55.     PARMELIA  (Ach.)  De  Not. 

68.  P.  MOLLiuscuLA  Ach.  On  dry  sterile  soil,  abundant.  War  Bonnet 
Canon,  Harrison  (Williams),  Pine  Ridge,  Crawford  (Webber). 

69.  P.  TiLiACBA  (Hoffm.)  Floerk.  var.  subl^i^vigata  Nyl.  On  trees. 
Peru,  Weeping  Water  (Williams). 
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25.  PEZIZACEiE. 

56.  PEZIZAFuckel. 

70.  P.  HKMisPH.'KRiCA  Wigg.     ManuFC  etc.,  Wabash  (Williams). 

26.  UREDINE^E     • 

57.  UROMYCES  Link. 

71.  U.  HOWKi  Peck.  On  Milkweed  (^Asclepias  synaca),  Fremont,  July 
31.     Very  destructive  (Williams). 

72.  U.  TKiFOLii  (Alb.  &  Schw.)  Winter.  On  red  clover  (Trifolium 
prate.nse),  Ashland.  Quite  plentiful  and  somewhat  destructive. 
(Williams). 

58.  MKLAMPSORA  Cast. 

73.  M.  LiNi  (DC.)  Tul.  On  Wild-flax  (Linum  pe^'enne  vslt  lewisii), 
Hat  Creek  Basin;  Wild-flax  {Linum  rigidum),  Weeping  Water. 
Very  destructive  especially  on  the  latter  host.     (Williams). 

55).  PUCCINIA  Pers. 

74.  P.   ANEMONES- VIRGINIAN.!-:     Schw.     .On   Loug    fruited    anemone 

{Anemone  cylindrical,  Weeping  Water.     (Williams). 

75.  P.    FUSCA  Relhan.     On  Anemone,  Ashland  (Williams). 

7().  P.  HYDROPHYLLi  Pcck  &  Ckc.  On  leaves  of  Water  leaf 
{Hydrophylhim  virginicum)     Sarpy  Co.     (Pound.)- 

77.  P.  MiRABiLissiMA  Peck.  II  &  III.  On  Barberry  (TJerftem  repe?i«), 
Belmont,  July  24.  Tlie  teieutospores  are  rarely  found.  In  ray 
Nebraska  material  1  found  but  two.  They,  however,  agree  and 
compare  well.     (Webber). 

78.  P.  SANicuL.K  Grev.  On  Black  snake  root  { Sanicul a  canadensis) , 
Ashland  (Williams). 

79.  P.    sciKPi  DC.      Ill  On  Bull-rush  {Scirpiis  sp.),  Lincoln,  April 

(Webber). 

80.  P.  8MILACIS  Schw.  On  Greenbrier  {Sniilax  hispida)^  Ashland. 
Abundant,    causing    the    leaves    to     turn    yellow     and    fall    off 

(Williams). 

<;0.  PllHAGMIDlUM  Link. 

81.  P.  suBCOKTiciUM  (Sclirank.)  Wint.     Stage  I  on  Hose '(itVsa  ark- 
ahs<fna),  Milford,  May,  8G;     (Webber).     Cultivated   Rose  (Rosa 
sp.),    LiiicolQ,    May    (\Ve!)ber).     Weepin-j;   Water    and  Ashlaud 
(Williams). 

This  includes  the  specimens  referred  to  stage  II  of  P.  speciosnm 
(No.  410)  in  the  catalogue,  but  does  not  include  those  of  stage 
III. 

On  leaves  petioles  and  stems,  orange  red,  very  conspicuous. 
Frequently  quite  injurious  (Webber). 

01.  .ECIDIUM  Pers. 

82.  A.  CALLiHRiiOES  Ell.  &  Kell.     On  Malva  sp.  Ashland  (Williams). 
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83.  A.  MICROPUNCTUM  E.  &  E.  On  Fainted  cup  (^Castilleja  sessiliflora 
Pursh),  Belmont,  June  17.     Quite  destructive.     (Williams.) 

62.  UREDO  Pers. 

«4.  U.  RiBicoLA  C.  &  E.  On  leaves  of  Buffalo  or  Missouri  currant 
(Bibes  aureum)t  Collected  by  Dr.  Thoma?  in  Scott's  Bluff  County. 

Although  determined  to  be  a  Uredo  by  Messrs.  Cooke  and  Ellis 
(Grevlllea  VI,  p.  86)  and  also  by  Peck  who  named  It  Uredo  jonesii 
(Torr.  Bull.  XII,  p.  86)  It  seems  more  like  a  Coleosporium^  which 
it  will  probably  turn  out  to  be.  All  attempts  at  germiuating  the 
spores  have  thus  far  failed  (Bessey). 

27.    USTILAGINE^:. 

63.  USTILAGO  Pers. 

85.  U.  CARicis  (Pers.)  Fckl.  On  Sedge  (Carex  jilifolia)  Sioux  Co. 
June.  Very  plentiful,  destroying  the  ovaries  of  nearly  all  the 
host  plants  In  that  vicinity.     (Williams). 

86.  U.  RABENHORSTIANA  Kuhu.  On  flngcr  grass  (^Panicum  sanguinale) 
Ashland. 

On  flower  spikes  in  the  sheath,  completely  destroying  them 
(spores  brown,  echlnulate,  round  ellipsoid  or  angular,  7-12  by 
8-13  m.  m.  ra.).     (Williams). 

64.  UROCYSTIS  Rabenh. 

87.  U.  OCCULTA  (Wallr.)  Rabenh.  On  Wild  rye  {Elymus  canadensis), 
Ashland.     (Williams). 

28.  EXOASCE^. 

65.  EXOASCUS  Fuckel. 

88.  E.  PRUNi  Fckl.  On  common  wild  plum  causing  the  disease 
known  as  **plum  pockets.*'  Weeping  Water,  quite  common, 
(Williams),  Dawes  Co.  (Bessey).  On  Frunus  pximila  at  Long 
Pine  (Bessey). 

29.  SACCHAROMYCETES. 

f;G.  SACCHAROMYCES  Meyen. 

89.  S.  MYCODKRMA  Reess.     Lincoln  (Pound). 

30.  sphyEkioide.i:. 

fi7.    PHYLLOSTICTA  Pers. 

90.  P.  CORNI  West.  On  Red  osier  dogwood  {Cornus  stolonifera) ,  Bel- 
mont, July  (Webber.) 

91.  P.  CRUKNTA  (Fr.)  Kx.  On  False  Solomon's  seal  (Smilacina 
»tellata)f  Ashland  (Williams);  False  Solomon's  seal  (S.  amplexi- 
caulis).  New  Helena,  Custer  Co.,  July  G.  Frequently  quite 
destructive.     (Webber.) 
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92.  P.  PKRSic^  Sacc.  On  leaves  of  peach.  Rock  Creek  and  Ashland 
(Williams). 

93.  P.  PiBiXA  Sacc.  On  apple  leaves.  Abundant  and  frequently  de- 
structive, Nov.  20.    Lincoln.     (Webber). 

94.  P.  SEROTiNA  Cooke.  On  cherry  (Prunus  serotinaf),  Richardson 
Co.,  Aug.  25.  Quite  destructive  in  the  locality  where  the  speci- 
mens were  collected.     (Webber). 

95.  P.  ULMicoLA.  Sacc.  On  Elm  (^Ulmus  americana)^  Ashland,  Oct. 
(Williams). 

«8.  VERMICULARIA  Fr. 

96.  V.  LiLiACEARUM  Schw.  On  wild  garlic  {Allium  canadense),  Ash- 
land    (Williams). 

09.  SEPTORIA  Fr. 

97.  S.  BRUNKLLiE  Ell.  &  Hals.  On  Self-heal  (Brunella  vulgaris), 
Richardson  Co.,  Aug.  26  (Webber). 

98.  S.  cBPHALANTHi  Ell.  &  Kcll.  On  leaves  of  Button  bush  {Cepha- 
lanthus  occidentalis) ,  West  Point     (Williams). 

99.  S.  CORYLINA  Peck.  On  Hazel  nut  (Corylus  americana),  Nebraska 
City,  June.    Not  uncommon.     (Webber). 

100.  S.  LiTTOREA  Sacc.  On  Dogbane  (^Apocynum  canjiabinum),  Elm- 
wood,  Weeping  Water,  Wabash  (Williams). 

101.  S.  KiioiNA  B.  &  C.  On  Sumach.  {Rhus  glabra),  Nebraska 
City,  Junel;  Common,  (Webber).  Ashland  and  Weeping  Wa- 
ter (Williams). 

70.  RHABDOSPORA  Mont. 

102.  R.  coNTiNUA  (B.  &  C.)  Sacc.     On  stems  of  Plantain  (Plantago- 
elongata),  Lincoln,  March.     Forming  on  old  stems,  numerous  in- 
conspicuous little  black  specks.     (Webber). 

31.     LE  PTOSTROM  ACEyE. 

71.  LEPTOSTROMA,  Fr. 

108.  L.  8CIRPINUM  Fr.  On  dead  leaves  of  Riverrush  (Scirpus  fluni- 
atilii<),  Weeping  Water.  (Williams.) 

:i2.     MELANCONIE.E. 

72.  GL(KOSPOIUUM  Desm.  &  Mont. 

104.  G.  srn/i:RKLLOiDKS  Sacc.  On  Iloya  carnosa  in  conservatory, 
Lincoln   (Pound j. 

73.  COLLETOTHICHUM  Corda. 

105.  C.  LiNKOLA  Corda.  On  leaves  and  culms  of  False  red-top  (Erag- 
rostis  p6c/mac€a),Roca.,Sept  22;  Sand-bur  (Cenehnts  tribuloidfx), 
Lincoln  Oct.  3,  (Webber). 

74.  MELANCONIUM  Link. 

lOi).  M.MAGNi'.M  (Grev.)  Berk.  On  dead  Hickory,  Ashland  (Williams). 
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33.     MUCEDINE^. 

75.  BOTRYTIS  Mich. 

107.  B.  CBRATioiDBS  Peck.  On  decaying  boards.  Weeping  Water. 
(Williams). 

76.  RAMULARIA  Ung. 

108.  R.  DESMODii  Cooke.  On  leaves  of  Tick- trefoil  {Desmodium 
cane«cen«).  Weeping  Water,  Wabash,  Ashland  (Williams) ;  Tick 
trefoil  (D.  canadensis)^  Lincoln,  Aug.  (Webber).  In  places  very 
destructive. 

109.  R.iMPA.TiBNTisPeck.  On  leavcs  of  Wild-balsam  (/mpa{i'«ns/u2va 
Kn^  L  pallida) y  Ashland  (Williams). 

110.  R.  ocGiDBNTALis  Ell.  &  Kcll.  On  leaves  of  Dock  (JRumex  aUissi- 
mti«),  Lincoln  (Pound). 

111.  R.  oxALiDis  Farlow.  On  leaves  of  Sorrel  (Oxalis  violacea)^  Ash- 
land (Williams). 

77.  STACHYBOTRYS  Corda. 

112.  S.  LOBULATA  Berk.    On  decaying  broom,  Lincoln  (Pound). 

34.  DEMATIE.E. 

78.  CERATOPHORUM  Sacc. 

113.  C.  ULMicoLUM  Ell.  &  Kell.  On  leaves  of  American  Elm  {Ulmua 
americana),  Ashland,  October  (Williams). 

79.  HELMINTHOSPORIUM  Link. 

114.  H.  LANCBOLATUM  Cookc.     Lincolu  (Williams). 

80.  CERCOSPORA  Fries. 

115.  C.  ^RUGiNOSA  Cooke.  On  leaves  of  Buckthorn  (Bhamnus  Ian- 
ceolatu8)f  Ashland  (Williams). 

116.  C.  DATUR.E  Peck.  On  leaves  of  Stramonium  (Datura  stramonium)  ^ 
Ashland  (Williams) . 

117.  C.  DUBiA  (Riess)  Wint.     (C,  chenopodii  Fr .) 

On  Pigweed  or  goose-foot  (Chenopodium  album),  Fine  Ridge,  July 
29  (Webber). 

118.  C.  ECHINOCY8TI8  Ell.  &  Mart.  On  Wild  cucumber  {Echinocystis 
lobata)t  Waverly  (Williams). 

119.  C.  FLAGELLARis  Ell.  &  Mart.  On  Poke  weed  (Phytolacca  decandra), 
Richardson  Co.  Aug.  1  (Webber). 

120.  C.  GVMNOCLADi  Ell.  &  Kell.  On  leaves  of  Kentucky  Coffee  tree 
(Qymnocladus  canadensis)^  very  common,  Ashland  (Williams); 
Richardson  Co.,  Aug.  (Webber). 

121.  C.  LiTPiM  Ell.  &  Ev.  On  leaves  of  Lippia  lanceolata,  Ashland. 
Quite  destructive  (Williams) . 

122.  C.  SAGiTTARi.«  Ell.  &  Kell.  On  Arrow-head  ( Sag ittaria  variabilis) , 
Weeping  Water.     (Williams.) 

2 
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123.  C.  8YMPHORICABPI  BU.  &.  Ev.  On  Indian  Currant  {Symphoricar- 
pus  vulgaris)  f  Rock  Creek,  July  (Williams.) 

124.  C.  VERNONi^  Ell.  &  Kell.  On  Iron  weed  (^Vemonia  fasciculatd) , 
Rock  Creek,  Wabash,  Ashland.  (Williams).  Very  plentiful  and 
quite  destructive. 

35.     STILBEiE. 

81.  IS  ARIA  Pers. 

126.  I.  8ULPHUREA  Fiedl.     On  ground,  Lincoln.     (Webber). 

3G.     NIDULARIACE^E. 

82.  CYATHUS  Hall. 

126.  C.  STRiATUS  (Huds.)  Hoffm.  On  decaying  matter.  Wabash, 
Ashland,  Weeping  Water.     (Williams). 

37.     LYCOPERDACE^. 

83.  GEASTERMich. 

127.  G.  HYGROMETRICU8  Pers.  Ou  ground.  Pine  Ridge,  Dawes  Co., 
July  (Webber). 

84.  BOVISTA  Dill. 

128.  B.  8UBTKRRANEA  Pcck.  Dismal  River,  Thomas  Co.,  and  Pine 
Ridge.  Very  common  in  Central  and  Western  regions.  This  spe- 
cies is  thought  by  many  mycologists  to  be  identical  with  B.  cir- 
cumscissat  B.  &  C.  (No.  785  of  the  catalogue).  De  Toni,  (in  Sacc. 
Syl.  Fung.)  keeps  them  distinct.  Mr.  Morgan  says  he  can 
easily  distinguish  between  the  two  in  the  Nebraska  material  sent 
him,  which,  to  my  certain  knowledge,  was  collected  in  similar  lo- 
calities. For  this  reason  I  insert  the  species  here,  although,  it  is 
probably  nothing  more  than  a  form  of  B.  circumscissa  B.  &  C. 
(Vebber). 

85.  LYCOPERDON  Tourn. 

129.  L.  cuKTisii  Berk.     Lincoln.     (Webber). 

130.  L.  WRiGHTii  B.  &  C.  var.  skparans  Peck.  On  ground,  Dismal 
River,  Thomas  Co.,  July  12;  Pine  Ridge,  July  25     (Webber). 

si;.  ARACHNION  Schw. 

131.  A.  ALBUM  Schw.  Ou  ground  among  weeds.  Lincoln,  Aug. 
(Webber). 

38.     AGARICINE.E. 

87.  LEPIOTA  Fr. 

132.  L.  oBLiTA  Peck.  Woods,  Weeping  Water,  Lincoln.  Common, 
(Williams). 

88.  ARMILLAHIA  Fr. 

133.  A.  MKLLEA  Vahl.  Base  of  stumps  etc.,  common,  Weepinjr 
Water  (Williams). 

89.  TRICHOLOMA  Fr. 

134.  T.  TKRRKCM  Schaeff.     Woods,  Weeping  Water.     (Williams). 
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90.  CLITOCYBE  Fr. 

135.  C.  INFUNDIBULIFORMI9  Schaeff.    Ashland,  rare  (Williams). 

91.  COLLYBIA  Fr. 

13G.  C.  vKLUTiFEs  Curt,  Bases  of  stumps  of  Hickory  trees.  Ash- 
land, Weeping  Water,  common  (Williams). 

92.  PLEUROTUS  Fr. 

137.  P.  ULMARius  Bull.  Trunks  of  Elm,  Boxelder,  etc.  Generally 
late  In  autumn,  common.  Lincoln,  Ashland,  Weeping  Water 
(Williams). 

93.  LENTINUSFr. 

138.  L.  LECOMTKi  Fr.  On  old  logs,  especially  Cottonwood.  Weep- 
ing Water,  Ashland,  Wabash.    Common,  (Williams). 

94.  PLUTEUS  Fr. 

139.  P.  CERVINUS  Schaeff.  On  much  decayed  logs,  common.  Ash- 
land.    (Williams). 

95.  ENTULOMA  Fr. 

140.  E.  KHODOPOLiUM  Fr.     Moist  woods.     Ashland  (Williams). 

96.  PHOLIOTA  Fr. 

141.  P.  PR.ECOx  Pers.  Grassy  places  after  rains.  LidcoIu,  Weeping 
Water.     (Williams). 

97.  HYPHOLOMA  Fr. 

142.  H.  VELUTiNUM  Pers.     Lincoln,  Weeping  Water  (Williams). 

39.  POLYPOREyE. 

98.  POLYPORUS  Mich. 

143.  P.  KLEGANs  (Bull.)  Fr.  On  old  wood,  Lincoln.  A  very  pretty 
species  with  somewhat  excentric  stipe  about  \%  in.  long,  thick 
pileus,  and  decurrent  hymenium.     Rare.     (Webber). 

40.   HYDNE.E. 
09.  HYDNUM  L. 

144.  H.  ciRRATUM  Pers.  On  old  stump,  Liucolu,  June.  Mr.  Ellis 
writes — "Rare,  I  have  it  also  from  Iowa  and  New  York."  My 
only  specimens  were  sent  to  Mr.  Ellis  for  determination  hence 
are  in  Herb.  Ellis. 

Hymenium  with  very  long  coarse  teeth,  blue  brovvn.    (Webber). 

100.  IRPEX  Fr. 

145.  I.  OBUQUU8  (Schrad.)  Fr.  On  dead  limbs  of  Elm,  Ashland 
(Williams). 

41.  THELEPHORE^E. 

101.  STEREUMPers. 

14(1.  S.  NBGLECTUM  Pk.  (Rep.  33  p.  22.)  On  bark  of  trees,  common. 
Lincoln  (Webber). 
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42.    CLAVARIEiE. 

102.  PTERULA  Fr. 

147.  P.  MULTiFiDA  Fr.   On  decaying  leaves  at  bases  of  trees  in  heavy- 
timber,  rare.    Wabash  (Williams). 

43.    TREMELLINE^. 

103.  GUEFINAFr. 

148.  G.  SPATHULARIA  (Schw.)  Fr.   On  old  boards,  R.  R.  ties,  etc.,  com- 
mon.   Weeping  Water  and  Ashland  (Williams) .  Lincoln  (Webber) . 

44.    CHAREJE. 

104.  CHARA  (Vaill.)  Leonh. 

149.  C.  CONTRARIA  A.  Br.     Flowing     or   standing    water  and  cold' 
springy  lakes.    Fremont,  July  (Williams). 

160.  C.   FRAGiLis,  Desv.    In    ponds.      Greeley  Center,   Greenwood,. 
Fremont  (Williams). 

105.  NITELLA  Ag. 

151.  N.  ACUMINATA  A.  Br.    var.  olombrata   A.  Br.   Ponds  near  Lin- 
coln (Bessey). 

152.  N.  FLBXiLis  Ag.    Ponds  near  Minden.    In  material  collected  by 
Dr.  Hapeman  (Bessey). 

158.  N.  MUCRONATA  A.  Br.    Ponds  near  Minden.     In   material  col> 
lected  by  Dr.  Hapeman  (Bessey) . 


BRYOPHYTA. 

45.    BRYACE.E. 

IOC.  GYMNOSTOMUM  Hedw. 

154.  G.  RUPE8TRK  Schwfcgr.     {Mollia  ceruginosa  (Sm.)  Lindb.).    ()d 
damp  overhanging  stone  cliff.     Pine  Ridge,  July  26  (Webber). 

107.  DICRANELLA  Schlmp. 

155.  D.  VARiA  Schimp.     On  wet  clayey  soil,  banks  of  the  Mo.  River. 
Peru,  March  (Webber). 

108.  DESMATODON  Brid. 

156.  D.  ARKNACKUS  Sulliv.  &  Lesq.     On  ground.     Collected   by   Mr. 
Brunner  at  Ashland,  May  (Webber). 

157.  D.    NKRvosus.     Bruch.   &  Schimp.   var    kdbntuli's     Bruch.   & 
Schimp.    Abundant  on  stone.    Peru,  March  (Webber). 

109.  BARBULA.     Hedwig. 

158.  E.  RUKALis  Hedw.     Pine  Ridge,  Aug.  3  (Webber). 
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mo.  BRYUM  Dill. 

159.  B.  c^spiTiciUM  L.    £arth,  Weeping  Water  (Williams). 

111.  ATRICHUM  Beanv. 

160.  A.  PARALLELUM  Mitt.    Moist  baolss.    Pine  Ridge,  June  (Will- 
iams). 

161.  A.    ANGUSTATUM.    Bruch.  &  Schimp.    Long  Pine  (Bessey) . 

112.  POLYTRICHUM   L. 

162.  P.  JUNIPERINUM  Wllld.    On  ground.    Collected  by  Mr.  Conlclin 
at  Long  Pine  (Webber). 

-113.  HYPNUM  Dill. 

163.  H.  FLUviATiLE  Swartz.    West  Nebraska  (Webber). 

164.  H.  RADICALS  Beauv.    On  damp  decaying  log.    Hat  Creels  Basin, 
Sioux  Co.  Aug.  (Webber). 

165.  H.  RUTABULUM  L.    var.  LONGI8ETUM  Brid.     Wet  dripping  banlss 
and  rocks,  Ashland,  April  (Williams). 

166.  H.  SBRRULATUM  Hedw.    On  ground.    Peru,  Marcli;    Nebraska 
City,  June  (Webber). 


PTERIDOPHYTA. 
46.     MARSILIACE^. 

114.   MARS  ILIA  L. 

167.  M.  VESTITA  Hook.  &  Grev.  In  ponds  in  many  places  in  tlie 
State;  Fairmont,  Bradsliaw,  Minden,  Geneva.  Apparently  not 
occurring  east  of  tiie  Blue  River.  Tlie  Fairmont  specimens  col- 
lected in  1890  agree  witli  tlie  variety  tenuifolia  in  tlie  hairiness, 
and  shape  of  the  leaflets,  but  nearly  all  the  specimens  collected 
this  year  (1891)  fully  agree  with  the  specific  characters  of  M. 
vestila.  A  few  specimens  were  received  which  were  more  hairy, 
and  whose  leaflets  were  narrower,  but  upon  investigation  these 
were  found  to  be  terrestrial  forms.  In  some  cases  these  tenui- 
folia-like  forms  were  connected  directly  with  the  larger  smooth 
and  broad  leaved  aquatic  forms.  The  season  of  1890  was  a  very 
dry  one  which  probably  accounts  for  the  small  size  of  the  plants 
and  the  hairiness  and  narrow  growth  of  the  leaflets  (Bessey). 


i , 


FILICE8. 


115.   CHEILANTHES  Swz.     Lip-fern. 

168.  C.  LANUGINOSA  Nutt.     Exposed  rocks,  two  miles  S.  W.  of  Hack- 
berry   Springs,    Banner    Co.    Aug.    (Rydberg).     Redwillow   Co. 

(Bessey.) 
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ANTHOPHYTA. 

48.  NAIADACE.E. 

116.  NAIASL.    Naiad. 

169.  N.  FLKXILI8  Rostk.  &  Schmidt.  Stagnant  water,  Greenwood  ^ 
July  (Williams). 

117.  KUPPIAL.     Ditch  grass. 

170.  R.  occiDENTALis  WatsoH.  In  Grand  Lake  (brackish  water) ^ 
abundant.  Alliance  Aug.  6.  This  Is  the  form  mentioned  in  the 
Catalogue  under  Buppia  maritima  as  probably  belonging  to  the 
foreign  \ mleiy  pedunculata  Hart.  Mr.  Morong  writes:  **  There 
can  be  no  doubt  that  the  specimens  sent  me  are  B.  occidentali9 
Watson,  but  with  some  differences.  The  leaves  are  somewhat 
shorter,  the  peduncles  much  longer  and  the  fruit  somewhat 
smaller.  This  form  has  not  hitherto  been  found  this  side  of 
Canada."     (Webber.) 

118.  POTAMOGETON    L.     Pond  weed. 

171.  P.  AMPLiFOLius  Tuckerm.  Cropsey's  Lake,  Lincoln,  July  (Web- 
ber). 

172.  P.  FLUITAN8  Roth.  (P.  lonchUes^  Tuckerm.).  Streams,  etc.  An- 
selmo,  Custer  Co.  July  (Webber). 

173.  P.  OAKE8IANU8  Robbins.  In  pond,  Thedford,  Thomas  Co.,  July 
11.  A  rare  find.  Mr.  Morong  writes  —  "  It  is  the  first  time  I  have 
ever  known  this  species  to  occur  so  far  west.  The  most  westerly 
locality  known  for  it  hitherto  has  been  the  .Adirondack  region  in 
NewYorl?.''     (Webber.) 

174.  P.  PECTiNATUs  L.  Lakes,  etc.,  abundant.  Fremont,  July  (Will- 
iams). Grand  Lake,  Alliance,  Aug.;  Thedford,  Thomas  Co., 
Aug.  (Webber). 

175.  P.  SPiRiLLUs  Tuckerm.     Lincoln,  July  (Webber). 

176.  P.  zosTER^FOLius  Schum.  Springy  Lakes.  Fremont,  July; 
Greeley  Center,  July  (Williams). 

49.      HYDROCHARIDACE.E. 

119.  ELODEA     Michx.  Water- weerl. 

177.  E.  CANADENSIS  Mlchx.  Margins  of  Cold  Lakes.  Fremont,  July 
(Williams). 

50.     ALISMACE.i:. 

120.  SAGITTARIA  L.     Arrow  head. 

178.  S.  CALVCiNA  Engelni.  Moist  Banks,  Greenwood,  July  (Will- 
iams). 

179.  S.  HETKRoniYLLA  PuFsh.  Shallow  water  and  muddy  banks. 
Greenwood,  July   (Williams). 
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180.  S.  VARIABILIS  EDgelm.  var.  angustifolia  Engelm.  Narrow 
leaves  with  very  narrow  diverging  lobes.  Lodge  Pole  Creek, 
Deuel  Co.,  July  (Rydberg).  Thedford,  Thomas  Co.,  Aug.  7; 
Anselmo,  Custer  Co.,  July  (Webber). 

181.  S.  VARIABILIS  Engelm.  var.  latifqlia  (Willd.)  Engelm.  With 
monoecious  flowers,  broad  and  acute  leaves.  Near  Platte  River, 
Kearney  Co.,  Aug.  (Rydberg).    Lincoln,  Aug.  (Webber). 

182.  S.  VARL4BILIS  Engelm.  var.  obtusa  (Willd.)  Engelm.  With 
diceclous  flowers  and  broad  and  obtuse  leaves.  Sand  Creek 
below  Wahoo,  Sanders  Co.,  Sept.  (Rydberg). 

51.     TYPHACE^. 

121.  TYPHA  L.     Cat-tail  flag. 

183.  T.  latifqlia  L.  var.  triviale  (Pursh)  B.  S.  P.  Common 
Cat-tail.    Long  Pine  (Swezey). 

52.     CYPERACEiE. 

122.  CAREX  L.     Sedge. 

184.  C.  AURBA  Nutt.  Wooded  cailons  and  low  prairies,  very  common. 
Lewellen,  Alliance  (Swezey).  Thedford,  Thomas  Co.,  July;  Hat 
Creek  Basin,  Aug.;  Pine  Ridge,  July  (Webber). 

186.  C.  DOUGLA8II  Boott.  Dry  prairies.  Anselroo,  Custer  Co.,  July 
(Webber). 

186.  C.  FiLiFOLiA  Nutt.  Dry  places.  War  Bonnet  Caflon,  June 
(Williams).     Alliance  (Swezey).     Hitchcock  Co.  (Haperaan). 

187.  C.  FiLiFORMis  L.  var.  latifqlia  Boeckl.  Crete,  Alliance 
(Swezey).  Ashland,  War  Bonnet  CafSon  (Williams).  Pine 
Ridge,  Anselmo,  Thedford  (Webber). 

188.  C.  GRAVIDA  Bailey,  var.  laxifolia  Bailey.  Broken  Bow,  July  4 
(Webber). 

189.  C.  LAXiFLORA  Lam.  var.  VARiANS  Bailey.  Nebraska  City,  June  1 
r  Webber). 

190.  C.  MARCiDA  Boott.  Dry  prairies.  Alliance  (Swezey).  Anselmo, 
Broken  Bow,  Thedford  (Webber). 

191.  C.  MUiiLENBERGii  Scbkuhr.  Low  prairies.  War  Bonnet,  Weep- 
ing Water,  June-July  (Williams). 

192.  C.  PENNSYLVANICA  Lam.     Crete,  common  (Swezey). 

193.  C.  SARTWELLii  Dcwcy.     Ashland,  May  (Williams). 

194.  C.  SQUARROSA  L.     Lincoln  (Webber). 

195.  C.  STiPATA  Muhl.  Low  prairies,  common,  Crete  (Swezey),  Thed- 
ford, July  10,  Anselmo,  July  5  (Webber). 

196.  C.  STRAMINEA  Schkr.  var.  urkvior  Dewey.  Elrawood,  June 
(Williams);  Anselmo,  Custer  Co.,  July  (Webber). 

197.  C.  TETANICA  Schkr.     Ashland,  May  (Williams). 

198.  C.  TRiBULOiDEs  Wahl.  var.  cristata  (Schw.)  Bailey.  Low 
ground.     Wabash,  July  5  (Williams). 
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199.  C.  TRiOHOCARPA  Muhl.  vEt.  ARISTA.TA  (R.  Bf.)  Bailey.  Low 
prairies  and  moist  places.    Elmwoocl,  Ashland  (Williams). 

123.  HEMICARPHA  Nees. 

200.  H.  MICR4NTHA  CVahl.)  Britt.  (H.  mhsquarrosa  Nees.)  Minden. 
Collected  by  Dr.  Hapeman  (Bessey) .    Ashland  (Williams) . 

124.  ERIOPHORUM  L.    Cotton  grass. 

201.  E.  GRACiLE  Koch.  Collected  at  Minden  by  Dr.  Hapeman  (Bes- 
sey). 

126.  FIMBRISTYLIS  Vahl. 

202.  F.  CAPiLLARis  (L.)  Gray.  Lon^Pinc  (Swezey).  Minden  (Hape- 
man and  Bessey). 

203.  F.  CASTANEA  Vahl.  (F.  spadicea  Vahl.  var.  castanea  Gray). 
Collected  by  Rev.  Bates  at  Valentine  (Rydberg).  Minden  (Hape- 
man). 

12G.  HELEOCHARIS  R.  Br. 

204.  H.  ATROPURPUREA  (Rctz.)  Kunth.  Collected  by  Dr.  Wibbe  in 
Fllmore  Co.  Reported  by  Dr.  Britton  (Torr.  Ball.  Vol.  XVIII, 
May,  1891,  p.  166). 

205.  H.  OVATA  (Roth.)  R.  &  S.  var.  engelmanni  (Stead.)  Britt.  Pine 
Ridge,  June  18  (Williams). 

206.  H.  PALUSTRis  (L.)  Roem.  &  Schult.  var.  glaucescens  (Willd.) 
Gray.    Anselmo,  Custer  Co.,  July  6  (Webber). 

127.  DULICHIUM  Pars. 

207.  D.  8PATHACEUM  (L.)  Pers.  Collected  by  Rev.  Bates  at  Valen- 
tine, Aug.  14  (Rydberg) . 

128.  CYPERUS  L. 

208.  C.  ACUMiNATUS  Torr.  &  Hook.  Doniphan  (Swezey).  Lincoln, 
July  20  (Webber). 

209.  C.  DiANDRus  Torr.     Long  Pine  (Swezey). 

210.  C.  DiANDRUS  Torr.  var.  castaneus  Torr.  Very  abundant.  Mo. 
River  bottoms,  Richardson  Co.,  Aug.  26  (Webber). 

211.  C.  STRiGosus  L.     Ravenna,  Brewster,  Long  Pine  (Swezey;. 

53.     GRAMINE.i:. 
120.  ASPRELLA  Willd. 

212.  A    iiYSTRix    (L.)  Willd.     Roadsides    N.   E.    of    Wahoo,    June 

(Rydberg). 

laO.  ELYMUS  L.  Wild  Rye. 

218.  E.  KLYMOiDics  (Raf.)  Swezey.  {E.  sitanion  Schultes).  Lewellen 
Swezey. 

131.  AGKOPYRUM  Gjcrtn.  Wheat  grass. 

214.  A.  DASYSTACiiYiM  Vascy.  Banks  In  thin  woodlands;  War  Bon- 
net, June,  23.     Rare  (Williams). 
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132    BROMUS  L.  Brome  grass. 

215.  B.  CILIATU8  L.    var.  PUKGAN8  Gra)'.    Belrooat  (Swezey). 

133.  GLYCERIA  R.  Br.  Manna  grass. 

216.  G.  PALLIDA  (Eddy)  Trin.  Wet  places  at  margins  of  streams. 
War  Bonnet,  Jane  23.    Rare  (Williams). 

134.  POA  L.  Meadow  grass. 

217.  P.  ALSODBS  Gray.  Woods  on  hillsides.  War  Bonnet,  June 
(Williams). 

218.  P.  NBVADKNSis  Vasey.  Woods  in  War  Bonnet  canon  near 
edges  of  stream,  June  21  (Williams). 

219.  P.  SYLVESTRis  Gray.  Edges  of  woods,  War  Bonnet,  June  23 
(Williams). 

135.  DIPLACHNE  Beau  v. 

220.  D.  FASCicuLARis  (Lam.)  Beauv.  Collected  in  Minden  by  Dr. 
Haperoan  and  in  Rock  Co.,  by  Rev.  Bates  (Bessey).  Greenwood 
(Williams). 

136.  AVENA  L.  Oats. 

221.  A.  STRIATA  Michx.  Wild  oats.      War  Bonnet,  June    (Williams). 

137.  ARISTIDA  L.    Triple-awned  grass. 

222.  A.  TUBERCULOSA  Nutt.    Collected  at  Minden  by  Dr.  Hapeman 

(Bessey) . 

138.  PANICUM  L.    Panic-grass. 

223.  P.  wiLCOXiANUM  Vasey.  Prairies  Ft.  Niobrara.  First  collected 
by  Dr.  T.  E.  Wilcox,  the  post  surgeon,  and  by  him  submitted  to 
Dr. Vasey  who  described  it  as  new  in  Bull.  8,  U.  S.  Dept.  Agricult- 
ure (Botanical  Division)  1889,  p.  32. 

It  is  very  near  Panicum  scoparivm  Lara,  if  indeed  it  is  not  a 
depauperate  form  of  it  (Bessey) . 

54.     JUNCACE.E. 

139.  JUNCUS  Tourn.  Rush,  Bog-rush. 

224.  J.  BALTicus  Dethard  var.  montanus  Engelm.  Alliance 
(Swezey).    Broken  Bow,  July  4;  Thedford,  July  15  (Webber). 

226.  J.  BUFONius  L.  Sandy  ground,  not  uncommon.  Lawrence  Fork, 
Banner  Co.,  Aug.  (Rydberg).  Broken  Bow,  July  4;  Thedford, 
July  12  (Webber). 

226.  J.  MARGINATUS  Rostk.  var.  paucicapitatus  Engelm.  Brewster 
(Swezey). 

227.  J.  NOD08U8  L.  Low  prairies  and  edges  of  streams,  very  com- 
mon. Thedford,  Thomas  Co.,  July  14 ;  Anselmo,  July  6  (Webber) . 
Long  Pine  (Swezey). 

228.  J.  TENUIS  WlUd.    var.  secundus  Engelm.     Long  Pine  (Swezey). 
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55.  LlLlACEiE. 

140.  CALOCHORTUS  Pursh. 

229.  C.  NUTTALLii  Torr.  &  Gr.  Along  sides  of  canons.  Pine  Ridge, 
June  (Williams). 

Ul.  FRITILLARIA  L. 

230.  F.  ATROPURPURKA  Nott.  Along  sides  of  canons.  War  Bonnet, 
June  (Williams). 

142.  POLYGONATUM  Adans.  Solomon's  seal. 

281.  P.  BiFLORUM  (Walt.)  Ell.    Cass  Co  (Williams). 

143.  SMILAX  L.  Greenbrier,  Catbrier. 

282.  S.  HERBACEA  L.  Tar  PUBEBULENTA  Gray,  Woodlands,  War 
Bonnet,  Jane  (Williams). 

56.  IRIDACE^. 

144.  IRISL.  Iris,  Flag. 

233.  I.  VERSICOLOR  L.  Common  Blue-flag.  Edges  of  ponds,  etc., 
common.     Nebraska  City,  June  (Webber). 

57.     PONTEDERIAOE^. 

145.  HETERANTHERA  Ruiz  &  Pav.     Mud  plantain. 

234.  H.  LiMOSA  Vahl.  In  ponds,  common.  Lincoln  and  Fairmont 
(Bessey).  Mlnden  (Hapeman). 

58.  ORCHIDACE^. 

146.  HABENARIA  Willd.  Rein  orchis. 

235.  H.  BRACTEATA  (Wllld.)  R.  Br.  Moist  places,  common.  War 
Bonnet,  June  (Williams). 

147.  SPIRANTHES  L.  Ladles'  tresses. 

336.  S.  CERNUA  (L.)  Rich.  Sand  flats,  on  Islands  of  the  Platte  River 
near  Ashland.     Sept.  (Williams). 

148.  CORALLORHIZA  R.  Br.  Coral  root. 

237.  C.  INNATA  R.  Br.  Damp  dark  woods  in  canon.  War  Bonnet, 
June  (Williams). 

238.  C.  MULTiFLORA  Nutt.  More  commou  Ihau  the  preceding  specles. 
Same  localily  (Williams). 

59.  CUPULIFER.E. 

149.  BETULA  L.  Birch. 

239.  B.  PAPYRIFERA  Marshall.  Paper  or  Canoe  birch,  White 
birch.  On  the  north  slopes  of  the  bluffs  of  the  Niobrara  River 
near  Valentine  (Bessey). 
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60.     JUGLANDACE^. 

150.  HICORIARaf.    Hickory. 

240.  H.  SULCATA  (Willd.)  Britt.     Richardson  Co.  (Bessey). 

61.     SALIC  ACE^. 

151.  SALIX  L.  Willow,  Osier. 

241.  S.  ROSTR  AT  A  Richardson.  Wooded  caiioDS,  common.  Belmont, 
July.    Hat  Creek  Basin,  Aug.  (Webber). 

242.  S.  TRI8TI8  Alt.  Dwarf  gray  willow.  Anselmo,  Custer  Co., 
July.  Mr.  Bebb  writes :  "This  is  the  most  westerly  locality  of 
this  species  known  to  me.'*     (Webber).    Long  Pine  (Bates). 

62.  CERATOPHYLLE^. 

152.  CERATOPHYLLUM  L.  Honewort. 

243.  C.  DEMBRSUM  L.  Shallow  lakes.  Fremont,  Greenwood,  Ash- 
land.   June-Sept.  (Williams.) 

63.     POLYG  ONAGER. 

153.  RUMEX  L.  Dock,  Sorrel. 

244.  R.  BRITANNICA  L.     Long  Pine  (Swezey). 

154.  POLYGONUM  L.  Knotweed,  Smartweed. 

245.  P.  HTDROPiPEROiDES  Mlchx.  Mild  watcr-pepper.  Wet  places 
at  edges  of  water,  etc.     Wabash,  Aug.  (Williams). 

246.  P.  LAPATHiFOLiUM  L.     Belmout  (Swezey). 

247.  P. lapathifoliumL.  variNCARNAXUM  (Ell.)  Watson.  Lawrence 
Fork,  July  8  (Rydberg). 

248.  P.  MUHLBNBBRGii  WatsoD.  Low  places.  Wabash,  Weepinjj 
Water,  Ashland,  Aug.-  Sept.  (Williams).  Horse  Creek,  Scott's 
Bluff  Co.,  Aug.  1;  Lodge  Pole  Creek  near  Kimball,  Aug.  12  (Uyd- 
berg) . 

155.  ERIOGONUM  Michx. 

249.  E.  ANNUUM  Nutt.  f.  — .  Sand  hills  Kearney  Co.  (Rydberg). 
Ewing  (Bessey). 

Of  the  E.  annuum  type  but  differing  In  slz(%  being  larger  (2-3 
ft.);  naked  above;  leaves  lanceolate,  2-2^  in.  long,  i  in.  wide,  the 
upper  nearly  sessile;  bracts  triangular;  tlowers  larger  than  those 
of  E.  annuum ;ihe  dense  appressed  wooliness  turning  yellowish  on 
the  branches  (Rydberg). 

260.  E.  BREViCAULE  Nutt.  Hills,  Kiwa  Valley,  Scott's  Bluff  Co.,  July 
28  (Rydberg). 

251.  E.  CERNUUM  Nutt.  Court  House  Rock,  July  4;  Wild  Cat  Mount- 
ains, Banner  Co.,  July  16;  Scott's  Bluff,  July  25;  hills  near  Kim- 
ball, Aug.  12;  near  Sidney,  Aug.  IG  (Rydberg). 
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252.  E.  CORYMBOSUM  BcDtb.  Sand  draws  of  Cheyenne  Co.,  Au^. 
(Rydberg). 

253.  E.MiCROTHECUM  Nott.  var. EFFUSUM  (Nutt.)  Torr.  &  Gr.  Lodge 
Pole  Creek  (Swezey). 

64.     CHENOPODlACEiE. 

loG.  SU^BA  Forskal.  Sea  blite. 

264.  S.  PR08TRATA  Palla8.  (111.  PI.  Imp.  Cogn.  p.  55  t.  47.—  1803). 
(Salsola  depressttf  Parsh  Fl.  1814;  Wat8on,  in  King's  Rep.) 

Salt  Creek  Basin  N.  W.  of  Lincoln  (Rydberg).  Differs  from  S. 
linearis  (Ell.)  Torr.  in  having  the  leaves  broadest  at  the  base  and 
one  or  more  of  the  calyx  lobes  strongly  carinate. 

157.  EUROTIA  Adans. 

256.  E.  LANATA  (Pursh)  Moq.  White  sage.  Dry  prairies,  in  "Bad 
lands,**  etc.  Hat  Creek  Basin,  Aug.  (Webber).  Hillsides, 
Pumpkin  Seed  Valley  and  Lawrence  Fork  (Rydberg). 

A  white  tomentose  undershrub  of  the  aspect  of  an  Artemisia.  The 
margins  of  the  leaves  are  revolute,  which  separates  it  at  a  glance 
from  Artemisia  cana  which  it  otherwise  resembles.  It  is  known 
under  the  name  of  **  White  sage." 

In  Coulter's  Manual  Eurotia  is  described  as  dioecious.  Watson  in 
his  *' Revision  of  N.  A.  Chenopodiaceas,^^  states  that  it  is  some- 
times monoecious,  which  is  the  case  with  all  specimens  found 
here  (Rydberg). 

158.  ATRIPLEX  L. 

256.  A.  ARGENTRA  Nutt.  Not  uncommou  in  the  Salt  Basin,  N.  W.  of 
Lincoln,  and  saline  soil  in  Klwa  Valley,  Scott's  Bluff  Co.  (Ryd- 
berg) . 

257.  A.  iioRTENSis  L.  Escaped  along  roads,  etc.  Hastings,  Aug.  2 
(Webber.) 

151).  MONOLEPISSchrad. 

258.  M.  CHENOPODioiDKs  MoQ.  Dry  saline  soil  in  Deuel  Co.,  June  27 
(Rydberg). 

ItiO.  CHENOPODIUM  L.  Pigweed,  Goosefoot. 

259.  C.  BOSCiANUM  Moq.  Long  Pine,  Belmont  (?)  CSwezey) ;  Ben- 
nett, Aug.  (Webber.) 

2G0.  C.  FREMONTii  Watson.  Collected  by  Rev.  Bates  at  Alliance 
(Rydberg);  Belmont  (Swezey) ;  Anselmo  (Webber). 

2G1.  C.  FREMONTII  Watson,  var.  INCANUM  Watson.  Collected  by  Rev. 
Bates  at  Valentine  (Rydberg).  Dry  prairies,  very  abundant  in 
Prairie  dog  towns,  Thedford,  July  10  (Webber).  Lawrence  fork, 
July  8;  Klwa  Valley,  Scott's  Bluff  Co.,  Aug.  1  (Rydberg). 

262.  C.  LEPTOPiiVLLUM  Nutt.  Commou  in  Central  and  Western 
Nebraska.      Valentine    (Bates).      Lodge    Pole  Creek   (Swezey). 
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Sandy  soil,   Kearney  Co.   (Rydberg).    Tbedford  and   Anselmo, 
July  (Webber). 

263.  C.  LEPTOPHYLLUM  Nutt.  var.  OBLON6IFOLIUM  Watsou.  Valen- 
tine, collected  by  Rev.  Bates;  also  in  broken  soil,  Denel  Co., 
July  12  (Rydberg j. 

264.  C.  LEPTOPHYLLUM  Nntt.  var.  subolabrum  Watson.  Alliance 
(Swezey).  Pine  Ridge  (Webber).  Scott's  Bluff,  July  24 
(Rydberg). 

65.     AMARANTACE^. 

161.  FRCELICHIA  Moench. 

265.  F.  GRACILIS  Moq.   "  Sand  draws,"  Deuel  Co.,  Aug.  24  (Rydberg). 


66.     CARYOPHYLLACEiE. 

(IncludiDg  niecebracece.) 

162.  CERASTIUM  L.  Mouse-ear,  Chickweed. 

266.  C.  ARVEX8E  L.    Collected  by  Rev.  Bates  at  Ft.  Robinson  (Bessey). 
War  Bonnet  Cailon  (Williams). 

267.  C.  vuLGATUM  L.    Crete.     (Swezey.) 

163.  STELLARIAL.  Chickweed. 

268.  S.  LONGiFOLiA  Mnbl.    Lon^-leaved  Stitchwort.     Low  wet  banks. 
Dismal  River,  Thomas  Co.,  July  12  (Webber). 

164.  ARENARIA  L.  Sandwort. 

269.  A.  HOOKERi  Nutt.    Pine   Ridge,    July;    Hat   Creek  Basin,   Aug. 
High  rocky  places,  very  common. 

Dr.  Britton  after  comparison  with  NuttalTstype  of  this  species 
refers  to  it  all  of  my  specimens  reported  in  tiie  catalogue  as 
Arenaria  pungens  (Catalogue  No.  1213). 

Mr.  Rydberg  has  sent  me  specimens  of  an  Arenaria  from  tlie 
cliffs  of  a  caBon  in  Banner  Co.,  labeled  A.  franklini  Dougl.  var. 
minor  Hook.  &  Arn.  that  is  probably  to  be  referred  here  also 
(Webber). 

264i.  LOEFLINGIAL. 

270.  L.  SQUARROSA  Nutt.     High    rocky    prairies,   Belmont,  July  18. 
(Determined  by  Dr.  Britton). 

This  is  a  very  northerly  locality  for  this  plant,  its  usual  range 
being  from  Southern  California  to  Texas  (Webber). 

165.|LYCHNIS  L.  Cockle. 

271.  L.  DRUMMONDii  Watsou.     Dry  prairies.     Hat  Creek  Basin,  com- 
mon, June  (Williams). 

272.  L.     GiTHAGO    (L.)     Lam.    Corn    cockle.     In   cultivated    fields. 
Weeping  Water  (Williams). 
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166.  SILENE  L.  Catchfly,  CampioD. 

273.  S.  MENziBSii  Hook.    Woodlands,  common.    War  Bonnet,  June 
(Williams). 

274.  S.  scouLERi  Hook.    Pine  Bidge,  July  (Webber). 

167.  SAPONARIA  L.    Soap-wort,  Bouncing  Bet. 

275.  S.  VACCARiA  L.  Crete  (Swezey). 

168.  ANYCHIARlch.  Forked  chickweed. 

276.  A.  CANADENSIS  (L.)  B.  S.  P.  (A  dichotoma  Michx.  var.  capillacea 
Torr.)     Woods,  Weeping  Water,  June.     Rare  (Williams). 

67.    FICOIDE^. 
(Luerssen  places  this  under  the  f &mi\y  Aizoacece.) 
160.  MOLLUGO  L.  Indian  chickweed. 

277.  M.  VERTiciLLATA  L.     Loug  Pine  (Swczey) .    Minden  (Hapeman). 
Deuel  Co.  (Rydberg) . 

68.    BERBERIDACE^E. 

170.  CAULOPHYLLUM  Miclix.  Pappoose-root. 

278.  C.  THALiCTROiDEs  (L.)  Miclix.     Bluc  cohosh.     Sarpy  Co.,  May 
(Pound). 

69.     RANUNCULACE^E. 

171.  DELPHINIUM  L.  Larkspur. 

279.  D.  TRicoRNE  Michx.     Dwarf  larkspur.     Edges  of  woods.     Elm- 
wood,  May-June  (Williams). 

172.  RANUNCULUS    L.        Buttercup,  Crowfoot. 

280.  R.  ciKCiNATUS  Siblh.     Lodge  Pole  Creek,  Cheyenne  Co.,  Aug.  19 
(Rydberg). 

281.  R.  liisriDUS  Hook.     Irrigated  meadow  north  of  Kimball,  Aug.  12 
(Rydberg) . 

70.     CRUCIFER^E. 

it:;.  THELYPODIUM  Endl. 

282.  T.  INTKGRIKOLIUM  Eudl.     Ficlds,  etc.,  not  uncommon.     Alliance 
(Swezey).     Pine  Ridge,  July  20  (Webber). 

174.  ERYSIMUM  L.  Treacle  mustard. 

283.  E.  ASpEUUM  DC.     Sandy  hills  in  Deuel  Co.,  July.     Collected  also 
bv  Rev.  Bates  at  Valentine. 

» 

Pods  widely  spreading.  Large  specimens  were  observed  to 
roll  before  the  wind,  thus  adding  another  '^  Tumble  weed  "  to  the 
already  long  list  (Rydberg). 

175.  PHYSARIA  Nutt. 

284.  P.  DiDYMOC.vuPA  Gray.     Ciiion  south  of  Scott's  Bluff,  July  22 
(Rydberg). 
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176.  LESQUERELLA  Watson. 

285.  L.  ENGELMANNi  (Gray)  Watson.    Lawrence  Fork,  Kimball  Co., 
Aug.  11  (Rydberg). 

286.  L.  GRACILIS  (Hook.).  Watson.    Waste  ground  along    railroad. 
Weeping  Water,  June. 

This  is  quite  a  nortliern  extension  of  its  range.  It  may  have 
been  introduced  through  the  agency  of  the  R.K.,  being  found  only 
in  this  one  place.  It  was,  however,  abundant  and  evidently 
spreading  (Webber) . 

177.  CARDAMINEiL.  Bitter  cress. 

287.  C.  LACiNiATA  (Muhl.)  Wood.     (Dentana  laciniata  Muhl.)     Peru. 
Communicated  by  Mr.  A.  H.  Van  Fleet  (Bessey). 

178.  ARABISL.  Rock  cress. 

288.  A.  DENTATA  (Torr.)     Torr.  &  Gr.     Low  ground,  rare.     Lincoln, 
April  (Webber). 

289.  A.  GLABRA  (L.)  Bernh.  (^.  perfoliata  Lam.),  Tower  mustard. 
Dismal  River,  Thomas  Co.,  July  (Webber). 

290.  A.  HOLBoeLLii  Hornem.  Wooded  canons.  Pine  Ridge,  June 
(Williams).    Pumpkin  Seed  Valley,  July  14  (Rydberg). 

179.  NASTURTIUM  R.  Br.  Water  cress. 

291.  N.  OBTUSUM.  Nutt.  Ft.  Clark,  Nebraska  (Haydenin  Engelmann 
Herb.),  Crete  (Swezey),  Minden  (Hapeman),  Big  Springs  (Ryd- 
berg) . 

Prof.  Swezey 's  specimens  differ  somewhat  from  typical  N. 
obtusumj  being  less  diffusely  spreading  and  branched,  ap- 
proaching likely  neai-er  N.  sinuatum.  Hayden's  specimens  seem 
♦typical  (Webber). 

292.  N.  PALUSTRE  (L.)  DC.  var.  ovale  Rydberg.  In  mud.  Sand 
Creek,  Wahoo,  Sept. 

A  small  plant  with  the  leaves  entire,  obovate  or  oval,  creuate  or 
with  a  pair  or  two  of  small  lobes  at  the  base;  pod  oval.  (Ryd- 
berg.) 

293.  N.  SESSiLiFLORUM  Nutt.  Crete  (Swezey) .  Wahoo  Creek  below 
Wahoo,   Sept.  (Rydberg).     Lincoln,  May  (Webber). 

294.  N.  SINUATUM  Nutt.  Moist  places  along  banks,  Elrawood,  June 
(Williams), Fairbury  (in  Herb,  Univ.  of  Nebr.).  Omaha  and  Crete 
(Swezey).  Platte  River,  Kearney  Co.,  June  15  (Rydberg).  Lin- 
coln, May;  Nebraska  City,  June  (Webber).  Pods  and  pedicels 
variously  curved,  forming  a  conspicuous  character. 

71.    CAPPARIDACE^. 

180.  CRISTATELLA  Nutt. 

295.  C.  JAMESii  Torr.  and  Gr.  Collected  by  Rev.  Bates  at  Valentine, 
Aug.  1  (Rydberg). 
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72.  HYPERICACE^. 

181.  HYPERICUM  L.  St.  John's- wort. 

296.  H.  CANADBNSE  L.  CommoD  iu  low  groonds.  Tbedford,  Jaly  14 
(Webber).  Ashland  (Williams).  H,  mutilwn  L.  of  Swezey'a 
Nebr.  Fl.  Plants  p.  5,  is  probably  to  be  referred  here. 

297.  H.  CANADRNSB  L.  var.  majus  Gray.  Wet  Meadows.  Saanders 
Co.,  June  (Rydberg).   Lowell,  Jaly  11  (Webber). 

298.  H.  viRGiNicuM  L.  (Elodes  virginica  Nutt.  and  E.  campanulata 
Pursh).     Antelope  Co.  (Webber). 

73.  GERANIACEiE. 

182.  ERODIUM  L'  Her.        Storksblll. 

299.  E.cicuTARiUM  (L.)  L*Her.  Alfllaria.  Lincoln.  Along  sidewalks^ 
probably  introduced  in   hay.    Adventive  from  Europe  (Williams). 

74.     LINAGES. 

183.  LINUM  L.  Flax. 

300.  L.  KiGiDUM  Pursh.  Prairie  flax.  Very  common  on  the  prairies 
of  central  and  western  Nebraska.  Superior,  Brewster,  Long  Pine^ 
Lewellen  (Swezey) ;  Deuel  Co.,  July  (Rydberg);  Thedford,  July 
14;  Ansel  mo,  July;  Broken  Bow,  July;  Belmont,  Aug.  (Webber). 

A  form  collected  at  Hat  Creek  Basin  Aug.  2,  Prof.  Trelease 
notes  as  having  the  habit  of  var.  puberulum  Engelm.     (Webber). 

301.  L.  usiTATissiMUM  L.  Cultivated  Flax.  Escaped  to  low  prairies. 
Broken  Bow,  July  (Webber). 

75.     SAPINDACEiE. 

184.  .KSCULUS  L.     Horse-chestnut,  Buckeye. 

302.  A.  GLABRA  Willd.     Richardson  and  Pawnee  counties  (Bessey). 

7G.     EUPHORBIACE.E. 

185.  EUPHORBIA  L.  Spurge. 

303.  K.  CUPHOSPERMA  (Engelm.)  Boiss.  A  few  specimens  collected 
Aug.,  1890,  in  a  canon  running  north  from  Lawrence  Fork,  Banner 
Co. 

Leaves  lance  linear,  entire  or  with  a  few  teeth  on  the  rev- 
olute  margin.  Seeds  short,  triangular,  truncate  at  the  base, 
wrinkled  and  tuberculate,  with  a  minute  caruncle.  Belongs  to  the 
E,  heterojyhy lla  ^roup  (Rydberg). 

304.  E.  FENDLKRi  Torr.  &  Gr.     **  Sand  draw,*'  Cheyenne  Co.,  Aug. 

The  seeds  are  described  in  Coulter's  Manual  as  irregularly 
punctate.  In  the  original  description  in  Pacific  R.  R.  Rep.  it  reads 
*•  a  little  rugose  transversely,"  which  agrees  with  Nebraska 
specimens  (Rydberg). 
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305.  E.  6EYBRI  Engelm.    Collected  by  Rev.  Bates  at  Valentine,  July  I 
(Rydberg) . 

77.     UMBELLIFER^. 

186.  BERULA  Koch. 

306.  B.  ANGUSTiPOLiA  (L)  Kocli.  In  water,  Hackberry  Springs,  Ban- 
ner Co.,  Aug.  (Rydberg);  Long  Pine,  Lewellen,  Belmont 
(Swezey);  Anselmo,  Thedford,  July-Aug.  (Webber). 

187.  CYMOFTERUS  Raf. 

807.  C.  OLOMBRATUS  Raf.  Lewellen,  Alliance  (Swezey).  Collected 
by  Rev.  Bites  at  Valentine,  May  (Rydberg). 

188.  PASTINACA  L.    Parsnip. 

308.  P.  SATiVA  L.   Common  parsnip.    Introduced.    Mead,  Saunders 
Co.,  June,  1890  (Rydberg). 

78.     ARALIACE^. 

189.  ARALIA  L.  Wild  sarsaparilla. 

309.  A.  RACBMOSA  L.  Spikenard.     Nebraslci   City,    Aug.    (Williams). 

79.     SAXIFRAGACEiE. 

190.  RIBES  L.  Currant,  Gooseberry. 

810.  R.  GRACiLR  Michx.  Wild  gooseberry.  Saunders  Co.  This 
is  the  common  wild  gooseberry  of  Saunders  Co.,  and  Eastern 
Nebraska.  It  differs  from  B,  rotundifoUum  Micbx.  in  having  long 
and  slender  peduncles,  and  capillary  filaments  4-6"  long.  The 
majority  of  Nebraska  specimens  referred  to  B.  rotundifoUum  Michx. 
likely  belong  here  (Rydberg). 

80.  CACTACE^.. 

191.  OPUNTIATourn. 

311.  0.  RUT£LA  Nutt.     Prairies.     Deuel  Co.,  June  23  (Rydberg). 

81.  ONAGRACEiE. 

192.  (ENOTHERA  L.  Evening  primrose. 

312,  (E.  ALBiCAULis  Nutt.  var.  RUNCiNATA  Eogclm.  **Sand  draws," 
Deuel  Co.,  Aug.  (Rydberg).  Very  likely  this  is  the  sinuate  leaved 
form  of  (E.  alhicaulis  referred  to  in  the  Catalogue  Fl.  Nebr. 
No.  U04. 

818.  CE.  BIENNIS  L.  var.  parviflora  Gray.  Petals  hardly  ^  in. 
long.    Hills,  Deael  Co.  (Rydberg). 

314.  (E.  HARTWEGii  Benth.  var.  lavandul^folia  (Torr.  &  Gr.) 
Watson.  Prairies,  etc.  Lisbon,  Perkins  Co.,  June  23;  Deuel  Co., 
Junt  27  and  July  2:  Pleasant  Valley,  Scott's  Bluff  Co.,  July  28; 
Banner  Co.,  Aug.  (Rydberg).    Lewellen,  rare  (Swezey). 

815.  CE.  SPBCIOSA  Nutt.  Lincoln,  probably  an  escape  from  culti- 
vation (Be«8ey). 

3 


34  Trans,  Acad.  Set.  of  8t.  Louis. 

193.  EPILOBIUM  L.  WUlow  herb. 

316.  E.  HORNEMANNi  Rlcheob.  Belmoot?  {E,  alpinum  L.  of  Swezey'& 
Nebr.  Fl.  Plants,  p.  8.). 

82.     ROSACEA. 

194.  POTENTILLA  L.  Five-finger. 

317.  P.  ANSBRiNA  L.  Silver-weed.    Lewellen  (^Swezey). 

318.  P.  RIVALI8  Nutt.  var.  pbntandra  (Engelm.)  Watson.  Wabash, 
July  (Williams). 

319.  P.  suPiNA  L.    Oraaha,  Lewellen  (Swezey). 

196.  CERCOCARPUS  H.  B.  K.  Mt.  Mahogany. 

320.  C.  PARviFOLius  Nutt.  Rocky  hills,  Banner  Co.,  Aug.  A  shrub 
3-6  ft.  high.  Seen  at  a  distance  it  gives  the  hills  a  peculiar  dark 
grayish  color  caused  partly  by  the  beautiful  plumy  tailf«  of  the 
fruit  (Rydberg). 

83.    LEGUMINOS^. 

196.  AMPHICARP^A   Ell. 

321.  A.  piTCHERi  Torr.  &  Gr.  Banks  of  Sand  Creek  below  Wahoo. 
Sept.  (Rydberg).     Woods,  Ashland  (Williams). 

Leaflets  larger  than  in  A,  comosai  rachis  villous ;  bracts  large, 
silky  canescent;  upper  flowers  commonly  fertile  (Rydberg). 

197.  LATHYRUS  L. 

322.  L.  ORNATUS  Nutt.  Differs  from  L.  polymorphus  in  having  linear 
lanceolate  leaves  and  the  seed  with  a  broad  stalk  and  long  hilum 

Pierce,  Ft.  Robinson  (Herb.  Univ.  of  Nebr.),  Phelps  Co., -Fre- 
mont (Rydberg). 

A  light  yellow  form  of  L,  ornatus  Nutt.  is  also  sometimes  found. 
Collected  by  Miss  H.  G.  Wilk«nson  at  Gordon.  Fremont  (Ryd- 
berg). 

198.  ASTRAGALUS   L.  Rattle-weed. 

323.  A.  CHAM^LUCK(?)  Gray.  Alliance,  Lewellen  (Swezey,  Nebr.  Flow- 
ering Plants,  p.  7). 

(The  specimens  differ  from  typical  A.  chamceluce  in  having  too 
small  flowers  and  too  many  leaflets.  More  abundant  material  is 
necessary   to  satisfactorily  place  the  species.  —  Webber.) 

324.  A.  PICTU8  Gray.  var.  filifolius  Gray.  Lewellen,  rare;  Alliance 
(Swezey).     Collected   by   Rev.   Bates    at   Valentine   (Rydberg)  . 

199.  PETALOSTEMON  Michx.     Prairie  clover. 

325.  P.  coMPACTUs  (Spreng.)  Swezey.  (P.  macrostachyus  Torr.) 
Lewellen  (Swezey). 

326.  P.  TKNUiFOLius  Gray.     "Sand  draws,"  Deuel  Co.,  July. 

Low,  branching  from  below,    decumbent;    leaflets  1-2  pairs 
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linear-filiform,  revolttte;  bracts  ovate,  densely  villous,   as  is  also 
the  calyx,  with  grayish,  slightly  tawny  hairs  (Rydberg). 

327.  F.  sp. .  P.  candidus  var.  occidentalis  Gr.  of  Pringle's  col- 
lection, according  to  Dr.  Britton.  It  is,  however,  clearly  no 
variety  of  P.  candidus,  but  may  b3  of  P.  grarilis,  Nutt.,  of  the 
south,  to  which  it  is  nearly  related.  It  differs  from  P.  gracilis  in 
having  more  oblong  leaves,  longer  more  lax  spikes,  and  glandular 
dotted  calyx.  Dr.  Britton  says  if  distinct  from  P.  gracilU  it  is 
clearly  a  distinct  species  (Rydberg). 

200.  PSORALEA   L.  Fsoralea. 

828.  P.  DiGiTATA  Nutt.  Aurora  (Williams).  Much  confounded  with 
P.  campBStris,  Sptclmens  in  the  Herb,  of  Univ.  of  Nebr.  collected 
at  Anselmo  by  Webbar  and  at  Valentine  by  Rev.  Bates,  evidently 
belong  here.  Nebraska  specimens  collected  by  Dr.  Bessey,  have 
been  referred  to  P.  digitata  by  Dr.  Britton  (Rydberg) . 

S2if.  P.  FLORiBUNDANutt.  Thls  species,  I  think,  should  not  be  merged 
into  P.  tenuiflora  Pursh.  It  is  either  a  distinct  species  or  a  well 
marked  variety.  P.  Jloribunda  Nutt.  found  in  eastern  Nebraska 
has  generally  5  oblong  leaflets,  1-1^  in.  long;  many  flowered  ra- 
cemes; lower  calyx  teeth  longer ;  and  larger  flowers.  P.  tenuiflora 
Pursh,  of  western  Nebraska,  has  3  oblong-oblanceolate  leaflets, 
J-|  in.  long;  few  flowered  racemes;  and  punctate,  colored  calyx 
with  equal  teeth.  Dr.  Britton,  to  whom  specimens  and  my  notes 
upon  them  have  been  sent  says:  **  I  had  concluded  that  P.  flori- 
bunda  could  not  go  unnoticed  into  P.  tenttiflora,^^  The  matter 
needs  more  investigation.  Most  of  the  localities  for  P.  tenuiflora 
in  tiie  catalogue  of  Nebr.  Flora  belong  to  P.  floribunda.  The  only 
specimens  of  the  true  P.  tenuiflora  I  have  seen  are  those  collected 
by  Dr.  Bessey,  at  Ft.  Robinson,  and  my  own,  from  the  plains  of 
Deuel  Co.,  Aug.  1890  (Rydberg). 

330.  P.  HYPOGiEA  Nutt.  Alliance,  Lewellen  (Swezey).  Hills,  Deuel 
Co.,  June  26  (Rydberg). 

381.  P.  LINBARIFOLIA  ToiT.  &  Gr.     Muguesla  cliffs  in  Deuel  Co.,  July. 

Racemes  very  loose,  3-Cln.  long;  leaflets  3,  linear,  1-2  in.  long; 
stem,  leaves,  and  calyx  glandular  dotted  (Hydberji;. 

201.  TRIFOLIUM  L.  Clover,  Trefoil. 

832.  T.  PROCUMBBNS  L.     Low   hop- clover.     Yards    and    roadsides, 
Lincoln.     Adventive  from  Europe  (Webber). 

202.  LUFINUS  L.  Lupine. 

338.  L.  AR(4BNTBU9  Pursh  var.  argophyllus  Watson.  Prairies 
rare.    War  Bonnet,  June  (Williams). 

834.  L.  AKGBNTBUS  Pursh  var.  decumbens  Watson.  **Sand  draws,*' 
2  miles  8.  W.  of  Hackberry  Springs,  Aug.  (Rydberg).  Prairies  of 
Hat  Creek  Basin,  common  (Webber). 

885.  L.  PUSILLUS  Pursh.  Lewellen  (Swezey).  Hills  near  Curtis, 
Frontier  Co.,  June  23;  Deuel  Co.,  June  26  (Rydberg). 
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84.     ERICACE^. 

203.  MONOTROPA    L.  Indian  pipe,-   Corpse-plant. 

S36.  M.  UNiFLORA  L.     Washington  and  Cass  Counties  (Bessey). 

204.  PYROLA.    Tourn.  Wintergreen,     Shin-leaf. 

337.  F.  CHLORANTHA  Sw.  Damp  dark  wooded  canons,  rare.  War 
Bonnet,  June  (Williams). 

338.  P.  SBCUNDA  L.  Damp  canon  at  head  of  Jim  Creek,  Pine  Ridge, 
June  25.    Very  rare  (Williams). 

205.  ARCTOSTAPIIYLOS  Adans.  Bearberry. 

339.  A.  UVA-UR8I  (L.)  Spreng.  In  a  canon  near  Anselmo,  Custer 
County.  The  occurrence  of  this  plant  in  the  center  of  the  state, 
hundreds  of  miles  from  any  of  its  known  stations,  adds  another 
puzzle  to  the  many  connected  with  the  geographical  distribution 
of  the  plants  of  the  plains.  It  Is  known  to  occur  in  the  Black 
Hills  of  liSouth  Dakota  and  the  Rocky  Mountains  iu  Wyoming  and 
Colorado.  In  Minnesota.it  is  found  near  Pepin ;  it  is  absent  from 
Iowa,  while  in  Missouri  it  is  couflned  to  the  southeastern  part. 
It  is  doubtfully  reported  as  occurring  in  Kansas.  That  it  should 
be  found  in  Central  Nebraska  is  certainly  unexpected  (Bessey). 

85.     PRIMULACE^. 

206.  CENTUNCULUS  Dill,  Chaffweed. 

340.  C.  MINIMUS  L.     Fairfield  (Swezey). 

207.  LYSIMACHIA  Tourn.  Loosestrife. 

341.  L.  THYRSiFLORA  L.  Tuficd  Loosestrifc.  Collected  by  Rev.  Bates 
at  Valentine,  June  (Rydberg) ;  Lewellen  (Swezey) ;  Platte  River 
near  Doniphan,  May  (Harvey  Thompson). 

208.  DODECATHEON   L.  American  cowslip. 

342.  D.  MEADiA   L.     Shooting-Star.     Alliance    (Swezey). 

86.     CONVOLVULA.CEiE. 

209.  CUSCUTA  L.  Dodder,  Love-vine. 

343.  C.  TENUiFLORA  Engelm.     Crete,  on  Salix  (Swezey). 

210.  CONVOLVULUS   L.  Bindweed. 

344.  C.  ARVENsis  L.  Bindweed.  Roadsides.  Ashland,  May  (Will- 
iams). 

87.     POLEMONlACEiE. 

211.  GILIA  Ruiz&  Pav. 

315.  G.  GRACILIS  Hook.  ^*  Sand  draws"  In  Deuel  Co.,  June  26  (Ryd- 
berg).     War  Bonnet  Canon  (Williams). 

3in.  G.  LINEARIS  (Nutt.)  Gray.     Sides  of  cafton.  Squaw  Creek,  June 
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(Williams) .  Dry  banks,  common :  Pine  Ridge,  July  18 ;  Hat  Creek 
Basin,  Aug.  1  (Webber).  **  Sand  draws"  in  Deuel  Co.,  June  25 
(Rydberg). 

347.  G.  MINIMA  Gray.    Collected  at  Rushville,  in  July,  by  Rev.  Bates 
(Rydberg). 

348.  G.  PUNGENS  Benth.    var  caespitosa  Gray.    Hills  in  Kiwa  Valley, 
July  22;  Scott's  Bluff,  July  25  (Rydberg). 

88.     HYDROPHYLLACE^. 

212.  PHACELIA  Juss. 

349.  P.  ciRCiNATA  .(Willd.)   Jacq.     Abundant    in    dry  canons.     Pine 
Ridge,  July  (Webber).^  War  Bonnet  (Williams). 

Very  Krynitzkia  like  in  appearance.  Venation  prominent  above 
and  below,  leaf  pinnately  and  obliquely  strai<i;ht  veined.  Lower 
leaves  seldom  with  lateral  leaflets  in  Nebraska  specimens 
(Webber). 

89.     BORRAGINACE^. 

218.  LITHOSPERMUM  L.  Gromwell,  Puccoon. 

360.  L.  LATiFOLiUM  Michx.     Superior  (Swezey). 

351.  L.  PIL08UM  Nutt.     War  Bonnet,  June  (William}*). 

214.  MERTENSIA  Roth. 

362.  M.  LANCEOLATA  (Pursh)  DC.  Wooded  canons.  War  Bonnet, 
June  (Williams). 

(Prof.  Swezey's  specimens  from  Lewellen  and  Chidron  referred 
to  this  species,  Nebr.  Flowering  Plants,  p.  11,  must  be  considered 
as  belonging  to  Pentstemon  cceruleus  Nutt. — Webber.) 

216.  CRYPTANTHE  Lehmann.  [Krynitzkia  crassisepala  Gray  and  K.  glom- 
erata  Gray,  No's.  1677  and  1678  of  the  Catalogue  of  Neb.  Flora, 
should  be  changed  according  to  Prof.  Greene's  paper  (Pittonia, 
I.  p.  110-112)  to  Cryptanthe  glomerata  Lehmann  and  C.  crassisepala 
(T.  &  G.)  Greene.] 

363.  C.  FENDLERi  (Gr.)  Greene  1.  c.  (Krynitzkia  fendleri  Gr&y) .  Dry 
canons,  etc.  **  Bad  lands.'*  Hat  Creek  B:isin,  Sioux  Co.,  Aug. 
(Webber).  Lodge  Pole  Creek  (Swezey).  Collected  by  Rev. 
Bates  at  Harrison,  Aug.  Wild  Cat  Mts.,  Banner  Co.,  July  17 
(Rydberg). 

216.  OREOCARYA  Greene.     Pittonia  I.  p.  57. 

364.  O.  FULVOCANESCENS  (Gray)  Greene,  1.  c.  (Krynitzkia  fulvocan- 
escens  Gray).  Dry  sterile  places,  War  Bonnet,  June  (Williams)  ; 
Hat  Creek  Basin,  Aug.  (Webber). 

866.  O.  8UFFRUTIC08A  (Torr.)  Greene,  1.  c.  (EriCrichium  jamesii  Torr. 
Krynitzkia  jamesii  (Torr.)  Gray).  Quite  common  in  the  western 
part   of    the   state.     Alliance    (Swezey");    Deuel   Co.;    Lawrence 
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84.     ERICACE^. 

203.  MONOTROPA    L.  Indian  pipe,     Corpse-plant. 

o36.  M.  UNiFLORA  L.     Washington  and  Cass  Counties  (Bessey). 

204.  PYROLA.    Tourn.  Wintergreen,     Shin-leaf. 

337.  F.  CHLORANTHA  Sw.  Damp  dark  wooded  canons,  rare.  War 
Bonnet,  June  (Williams). 

338.  P.  sBCUNDA  L.  Damp  canon  at  head  of  Jim  Creek,  Pine  Ridge, 
June  25.    Very  rare  (Williams). 

205.  ARCTOSTAPIIYLOS  Adans.  Bearberry. 

339.  A.  UVA-UR8I  (L.)  Spreng.  In  a  canon  near  Anselmo,  Custer 
County.  The  occurrence  of  this  plant  in  the  center  of  the  state, 
hundreds  of  miles  from  any  of  its  known  stations,  adds  another 
puzzle  to  the  many  connected  with  the  geographical  distribution 
of  the  plants  of  the  plains.  It  is  known  to  occur  in  the  Black 
Hills  of  ISouth  Dakota  and  the  Rocky  Mountains  in  Wyoming  and 
Colorado.  In  Minnesota.it  is  found  near  Pepin;  it  is  absent  from 
Iowa,  while  in  Missouri  it  is  confined  to  the  southeastern  part. 
It  is  doubtfully  reported  as  occurring  in  Kansas.  That  it  should 
be  found  in  Central  Nebraska  is  certainly  unexpected  (Bessey). 

85.     PRIMULACE^. 

206.  CENTUNCULUS  Dill,  Chaffweed. 

340.  C.  MINIMUS  L.     Fairfield  (Swezey). 

207.  LYSIMACHIA  Tourn.  Loosestrife. 

341.  L.  TI1YR8IFL0RA  L.  Tuf  led  Loosestrifc.  Collected  by  Rev.  Bates 
at  Valentine,  June  (Rydberg) ;  Lewellen  (Swezey);  Platte  River 
near  Doniphan,  May  (Harvey  Thompson). 

208.  DODECATHEON    L.  American  cowslip. 

342.  D.  MEADiA   L.     Shooting-star.     Alliance   (Swezey). 

8G.     CONVOLVlILACEiE. 

200.  CUSCUTA  L.  Dodder,  Love-vine. 

343.  C.  TKNUIFLORA  EngeUu.     Crete,  on  Salix  (Swezey). 

210.  CONVOLVULUS    L.  Bindweed. 

344.  C.  ARVKNsis  L.  Bindweed.  Roadsides.  Ashland,  May  (Will- 
iams). 

87.     POLEMONlACEyE. 

211.  GILIA  Ruiz&  Pav. 

345.  G.  GRACILIS  Hook.  *^  Sand  draws"  in  Deuel  Co.,  June  26  (Ryd- 
berg).     War  Bonnet  Canon  (Williams). 

;un.  G.  LiNKARis  (Nutt.)  Gray.     Sides  of  canon.  Squaw  Creek,  June 
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(Williams).  Dry  banks,  common:  FineRidge,  July  18;  Hat  Creek 
Basin,  Ang.  1  (Webber).  *•  Sand  draws"  in  Deuel  Co.,  June  25 
(Rydberg). 

347.  G.  MINIMA  Gray.     Collected  at  Ru^hville,  in  July,  by  Rev.  Bates 
(Rydberg) . 

348.  G.  PUNGENS  Benth.    var  caespitosa  Gray.    Hills  in  Kiwa  Valley, 
July  22;  Scott's  Bluff,  July  25  (Rydberg). 

88.     H  YDROPHY  LL  ACE.E. 

212.  PHACELIA  Juss. 

349.  P.  ciRCiXATA  .(Willd.)  Jacq.  Abundant  in  dry  canons.  Pine 
Ridge,  July  (Webber).*  War  Bonnet  (Williams). 

Very  Krynitzkia  like  in  appearance.  Venation  prominent  above 
and  below,  leaf  pinnately  and  obliquely  straight  veined.  Lower 
leaves  seldom  with  lateral  leaflets  in  Nebraska  specimens 
(Webber). 

89.     BORRAGINACEuE. 

218.  LITHOSPERMUM  L.  Grorawell,  Puccoon. 

350.  L.  LATiFOLiUM  Mlchx.     Superior  (Swezey). 

351.  L.  PiLOsuM  Nutt.     War  Bonnet,  June  (Williams). 

214.  MERTENSIA  Roth. 

352.  M.  LANCEOLATA  (Pursh)  DC.  Wooded  canons.  War  Bonnet, 
June  (Williams). 

(Prof.  Swezey*s  specimens  from  Lewellen  and  Chidron  referred 
to  this  species,  Nebr.  Flowering  Plants,  p.  II,  must  be  considered 
as  belonging  to  Pentstemon  cceruleus  Nutt. — Webber.) 

216.  CRYPTANTHE  Lehmann.  [Krynitzkia  crassisepala  Gray  and  K.  glom- 
erata  Gray,  No*s.  1577  and  1678  of  the  Catalogue  of  Neb.  Flora, 
should  be  changed  according  to  Prof.  Greene's  paper  (Pittonia, 
I.  p.  110-112)  to  Cryptanthe  glomerata  Lehmann  and  C.  crassisepala 
(T.  &  G.)  Greene.] 

353.  C.  FENDLERi  (Gr.)  Greene  1.  c.  (Krynitzkia  fendleri  Gv&y) .  Dry 
canons,  etc.  "Badlands.''  Hat  Creek  Biisin,  Sioux  Co.,  Aug. 
(Webber).  Lodge  Pole  Creek  (Swezey).  Collected  by  Rev. 
Bates  at  Harrison,  Aug.  Wild  Cat  Mts.,  Banner  Co.,  July  17 
(Rydberg). 

216.  OREOCARYA  Greene.     Pittonia  1.  p.  57. 

364.  O.  FULV'OCANESCENS  (Gray)  Greene,  1.  c.  (Krynitzkia  fulvocan- 
escens  Gray).  Dry  sterile  places,  War  Bonnet,  June  (Williams); 
Hat  Creek  Basin,  Aug.   (Webber). 

855.  0.  suFFRUTicosA  (Torr.)  Greene,  1.  c.  (Eritrichium  jamesii  Torr. 
Krynitzkia  jamesii  (Torr.)  Gray).  Quite  common  in  the  western 
part   of    the   state.     Alliance    (Swezey);    Deuel   Co.;    Lawrence 
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Fork,  Banner  Co.,  Aug.  (Rydberg);  Harrison  (Bates);  Belmont, 
July;  Hat  Creek  Basin,  Aug.  (Webber). 

217.  ECHINOSPERMUM  Swartz.  Stlckseed. 

356.  E.  DEFLEXUM  (Wahl.)   Lehm.    var.   ambricanum  Gray.    Long 
Pine  (Swezey). 

357.  E.  FLORiBUNDUM  Lehm.     Lawrence  Foik,  Banner  Co-,  July  17 
(Rydberg). 

90.     SOLANACE^. 

218.  PHYSALIS  L.  Ground  cherry. 

358.  P.  LANCKOLATA  Michx.    var.  HiRTA  Gray.    Prairies.     Hat  Creek 
Basin,  June  (Williams). 

Mr.  Rydberg  has  noted  two  forms  or  varieties  of  Physalis  be- 
longing to  the  laneeolata  group  but  differing  enough  from  P.  Ian- 
ceolata  to  be  distinct.    I  give  below  bis  descriptions  in  brief: — 

No.  1,  Glabrous  or  minutely  hirsute  on  the  calyx  and  the  angles 
of  the  stems,  erect,  branched  above;  corolla  yellowish  with  darker 
spot,  only  5-7  lines  across;  anthers  yellow;  fruiting  calyx  in- 
versely pear  shaped;  fruit  greenish  yellow;  leaves  lanceolate, 
sparingly  toothed.  '*  Sand  draws,"  Deuel  and  Banner  Co.'s  July, 
1890  (Rydberg). 

No,  2.  Slender,  ascending;  leaves  oblong,  lanceolate  to  oblan- 
ceolate,  entire;  calyx  hispid;  corolla,  anthers,  and  fruit  like  the 
preceding;  fruiting  calyx  globose.      Near  Pumpkin  Seed  Creek, 
Banner  Co.,  Aug.  1890  (Rydberg). 

9 1 .     SCROPHUL  ARI ACE^. 

219.  PEDICULARIS  L.  Louse  wort. 

359.  P.    CANADENSIS    L.      Bottom  lands,   common.    Ashland,     May 
(Williams). 

3G0.    P.  LANCKOLATA   Mlchx.     Molst    woods,    rare.    Ashland.    Sept. 

(Williams). 

220.  GERARDIA  L.  Gerardia. 

361.  G.  TENUiFOLiA  Vahl.    var.  macropiiylla   Benth.     Dry   woods, 
common.     Ashland,  Weeping  Water  (Williams). 

221.  LIMOSELLAL.     Mudwort. 

362.  L.  aquatica  L.     Spring  in  Deuel  Co.,  June  27  (Rydberg). 

222.  MIMULUS  L.     Monkey  flower. 

3C3.  M.  LUTELT8  L.     Lewelleu  (Swezey). 

223.  PENTSTEMON  Mitchell.  Beard  tongue. 

364.  P.  haydeni  Watson.     (Bot.  Gazette,  XVI  (Nov.,  1891),   p.  811) 

Sandy  prairies  in  central  Nebraska,  quite  common.  It  is  fre- 
quently found  in  the  edges  of  *•  blow  outs.*'  Antelope  Co.) 
July;  Dismal  River,  Thomas  Co.,  July  12  (Webber). 
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This  incladps  Pentsiemon  glaber  Pursh  var  utahenais  Watson,  of 
Swezey's  Nebr.  Fl.  Plants,  p.  12;  from  Lewellen. 

The  habit  is  rather  peculiar,  growing  as  it  does  in  very  loose 
sandy  places,  the  sand  blowing  here  and  there  frequently  banking 
up  around  it,  modifies  leaves  and  stems  already  formed.  It  is 
usually  ascending,  the  lower  portion  of  the  stem  running  for  some 
distance  under  the  loose  sand  with  no  modification  except  a  re- 
duction of  the  leaves  from  lanceolate  to  linear  and  finally  to 
filiform,  or  to  mere  scales.  Many  of  the  linear  ones  are  quite 
long  and  expand  somewhat  above  if  the  surface  is  reached 
(Webber). 

92.  OROBANCHACE^. 

224.  APHYLLON  Mitchell.  Cancer  root.  Naked  broom  rape. 

365.  A.  FASCICULATUM  Gray.  var.  lutkum  Gray.  Collected  by  Rev. 
Bates  at  Valentine,  June  10.  Hills  south  of  Scott's  Bluff,  July  26 
(Rydberg). 

93.  LABIATE. 

225.  STACHYS  L.  Hedge -nettle. 

366.  S.  ASPERA  Mlchx.  var.  tenuiflora  (Willd.)  Hitchcock,  Cat. 
Anth.  &  Pter.  of  Ames,  la.,  p.  513.  (Stachys  aspera  Mlchx,  var. 
glabra  Gray).  Banks  of  Wahoo  Creek,  Saunders  Co.,  Aug. 
(Rydberg.) 

367.  S.  PALD8TRI8  L.  Collected  by  Rev.  Bates  at  Valentine  (Ryd- 
berg); Kearney,  June  (Webber). 

226.  PHYSOSTEGIA  Benth.  False  dragon-head. 

368.  P.  PARViFLORA  Nutt.  Spring  near  Horse  Creek,  Scott*s  Bluff  Co. 
Aug.  1  (Rydberg). 

227.  SCUTELLARIA  L.     Skullcap. 

369.  S.  GALBRicuLATA  L.  Lcwelleu  (Swezey).  Spring,  near  Horse 
Creek,  Scott's  Bluff  Co.,  Aug.  1  (Rydberg).  • 

228.  MONARDAL.  Horse-mint. 

370.  M.  FI8TUL08A  L.  var  mollis  (L.)  Benth.  Wild  bergamot. 
Banks  of  ravines,  etc.,  Wahoo,  Aug.  (Rydberg). 

229.  SALVIA  L.  Sage. 

371.  S.  AZUREA  Lam.    var.  grandiflora  Benlh.    Crete  (Swezey). 

230.  MENTHA  L.  Mint. 

372.  M.  CANADENSIS  L.  var.  borralis  (Mlchx)  Wood.  (3f.  canadensis 
L.  var.  glahrata  Benth.)  Remarkable  for  Its  sweet  scent.  Hack- 
berry  Springs,  Banner  Co.,  Aug.  (Rydberg).   Cass  Co.  (Williams). 

373.  M.  SATivA  L.  Whorled  mint.  River  banks,  rare.  Fremont, 
July  (Williams). 
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94.     VERBENACE^. 

231.  VERBENA  L.  Vervain. 

374.  V.  BRACTEOSA  X  HA8TATA.  Id  a  pastore  1  mile  W.  of  Mead, 
Saunders  Co.,  in  June,  1890,  there  were  found  a  few  specimens 
of  a  Verbena,  which  undoubtedly  is  a  hybrid  between  F.  bracteosa 
Michx.  and  V.  hastata  L.  The  specimens  are  of  the  size  and  gen- 
eral appearance  of  V.  hastata,  but  branched  from  the  base  and 
ascending.  The  leaves  are  of  the  size  of  those  of  V.  hastata  but 
more  divided  like  those  of  V.  bracteosa.  The  bracts  are  like  those 
of  the  latter.  Dr.  Engelmann  mentions  several  Verbena  hybrids 
but  not  this  (Rydberg;. 

376.  V.  OFFICINALIS  L.  Cultivated  grounds  and  pastures,  Wabash, 
July.     Adventive  from   Europe    (Williams).  Tecumseh  (Bessey). 

282.  LIPPIA  L. 

376.  L.  LANCKOLATA  Michx.  Low  meadows,  Ashland,  July-Aug. 
Common  (Williams).    Richardson  Co.,  Aug.  (Webber).    Minden 

(Bessey). 

95.     PLANTAGINACE^. 

288.  FLANTAGO  L.  Plantain,    Ribwort. 

377.  P.  LANCEOLATA.  Roadsidcs,  yards,  etc.,  becoming  abundant.  In- 
troduced.  Ashland  (Williams) ;  Lincoln  (Webber,  Smith,  Will- 
iams); Crete  (Swezey)  ;  Aurora  (Bessey). 

378.  P.  PATAGONiCA  Jacq.    var.    aristata  (Michx.)  Gray.    Hastings 

(Bessey). 

96.     OLEACEiE. 

234.  FRAXINUS  L.  Ash. 

379.  F.  AMERICANA  L.     White    ash.     Sarpy    and    Nemaha   Counties 

(Bessey). 

97.     GENTIANACE^. 

235.  GENTIANA  L.  Gentian. 

380.  G.  FLAViDA  Gray.  {O.  alba.  Muhl.)  Wliite  Gentian.  Low 
ground.  Nemaha  Co.,  Aug.  (Webber);  Weeping  Water  (Will- 
iams). 

236.  MENYANTHES  L.         Buckbean. 

381.  M.  TRiFOLiATA  L.    Pouds,  Chcriy  County  (Bessey). 

237.  ERYTHRiEA  Richard.  Centaury. 

382.  E.  DOUGLASii  Gray.  On  the  sands  of  the  Platte  River  in  Scott*s 
Bluff  Co.,  Aug.  I  (Kydberg). 
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98.     ASCLEPIADACE^. 

238.  ACERATES  Ell.  Green  milkweed. 

383.  A.  AURicuLATA  Eogelm.  Lewellen,  rare  (Swezey).  **  Sand- 
draws  "  in  Deuel  Go.,  July  (Rydberg). 

It  is  easily  mistaken  for  Asclepias  stenophylla  from  which  it  can 
not  be  distinguished  except  by  the  form  of  the  hood  and  its 
auricles  (Rydberg). 

384.  A.  viRiDiFLORA  (Raf.)  Ell.  var.  lanceolata  (Ives)  Gray. 
Hills,  Wahoo,  June,  1890  (Rydberg). 

9?.     COMPOSITE. 

239.  STEPHANOMERIA  Nutt. 

386.  S.  MINOR  Nutt.     "Bad  lands"   north  of  Scott's  Bluff,  July  22. 
It  is  easily  mistaken  for  a  Lygodesmia  (Rydberg). 

240.  LACTUCA  L.  Lettuce. 

386.  L.  INTKGRIFOLIA  Bigel.     Roadsides,  Weeping  Water  (Williams). 

241.  CREPISL. 

387.  C.  INTERMEDIA  Gray.  Side  of  caflon,  plentiful.  War  Bonnet, 
June  (Williams). 

388.  C.  RUNCiNATA  (Jamcs)  Torr.  &  Gr.  Collected  by  Rev.  Bates  at 
Valentine  (Rydberg).  Lewellen  (Swezey).  Platte  bottoms, 
Cheyenne  Co.,  July  3;  Pumpkin  Seed  Valley,  July  14  (Rydberg). 

242.  CICHORIUM  L.  Succory,     Chicory. 

389.  C.  iNTYBus  L.     Yards,  Lincoln,  Introduced  (Webber). 

243.  CNIOUS  L.  Thistle. 

390.  C.  ALTI88IMU8  (L.)  Willd.  var.  filipendulus  Gray.  Bel- 
mont (Swezey). 

391.  C.    UNDULATUS    (Nutt.)     Gray,     var.   canescens    (Nutt.)  Gray 
Prairies,  common.     Antelope  Co.,  Pine  Ridge,  July-Aug. 

A  form  from  Pine  Ridge  has  conspicuously  decurrent  leaves,  a 
character  shown  also  by  a  specimen  of  Hayden'sin  theEngelmaun 
Herbarium  from  the  Sand  hills  of  the  Plains. 

Cnicus  pitcheri  Torr.,  No.  1738  of  the  Cat.  of  the  Fl.  of  Nebr. 
belongs  here  (Webber). 

392.  C.  UNDULATUS  (Nutt.)  Gray,  var.  MEGACEPHALUsGray.  Broken 
Bow,  July  4  (Webber). 

244.  ARNICA  L. 

393.  A.  CORDIFOLIA  Hook.  Hillsides,  rare.  Squaw  Canon,  Pine  Ridge, 
July  (Williams). 

246.  HELENIUM  L. 

894.  H.  AUTUMNALE  L.  Sneezc-wced.  Collected  by  Rev.  Bates  at 
Valentine  (Rydberg);  Minden  (Hapeman). 
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246.  PECTISL. 

Sys.  p.  ANGU8TIFOLIA  ToFF.    "  Sand  draws  "  Deuel  Co.,  July. 

A  little  plant  (1-3  in.  high)  with  glandular  punctate  leaves  and 
pleasant  odor  (Rydberg). 

247.  THELESPERMA  Lees. 

396.  T.  AMBiGUUM  Gray.  Prairies,  quite  common.  Long  Pine 
(Swezey);  Alliance,  July;  Crawford,  Aug.;  Belmont,  July 
(Webber). 

397.  T.  FiLiFOLiuM  (Hoolc.)  Gray.  Table  land,  Banner  Co.,  Aug. 
Collected  also  by  Rev.  Bates  at  Valentine  (Rydberg). 

248.  COREOPSIS  L.  Tickseed. 

398.  C.  ARiSTOSA  Michx.     Long  Pine  (Swezey). 

399.  C.  TRiCHospERMA  (?)  Michz.  var.  TKNUUiOBA  Gray.  Lewellen, 
Alliance  (Swezey  in  Nebr.  Flowering  Plants).  (This  lias  tlie char- 
acter of  Thelespemia  and  will  likely  prove  to  be  near  T.  ambiguum. 
—  Webber) . 

2     .  HELIANTHUS  L.  Sunflower. 

400.  H.  DKCAPKTALUS  (?)  L.  Cfcte  (Swezey  Nebr.  Flowering  Plants, 
p.  10). 

(This  is  near  H.  tuberosus  L.  to  which  it  may  have  to  be  referred. — 
Webber). 

260.  ECLIPTA  L. 

401.  E.  alba(L.)  Hdussk.    Crete  (Swezey). 

261.  FRANSERIA  Cav. 

402.  F.  HOOKERiANA  Nutt.  AlHancc  (Swezey).  Lodge  Pole  Creek, 
near  Potter,  Aug.  15  (Rydberg). 

403.  F.  TOMBNTOSA  Gray.  Becoming  a  troublesome  weed  on  low  rich 
soil  in  Kearney  Co.  (Rydberg). 

262.  AMBROSIA  L.  Ragweed. 

404.  A.  TRiFiDA  L.  var.  integrifolia  (Muhl.)  Torr  A  Gr.  With  the 
type  in  various  places.  At  Hackberry  Springs  only  this  form  was 
found  (Rydberg);  oln  (Bessey) ;  Mlnden  (Hapeman). 

253.  IVA   L. 

405.  I.  AXILLARIS  Pursh.  Near  Platte  River,  Scott's  Bluff  Co.,  July  26 
(Rydberg). 

261.  ANTENNARIA  Gsertn.  Everlasting. 

40G.  A.  DiMORPHA  Torr.  &  Gv.    Collected  at  Harrisou  by  Rev.  Bates 

(Bessey). 

407.  A.  DioiCA  (L.)  Gaertn.  Alliance  (Swezey) ;  Belmont,  July  14 
(Webber). 

265.  ERIGERONL.  Fleabane. 

408.  E.  CANUS  Gray.     Lawrence  Fork,  Banner  Co.,  Aug.  (Rydberg). 
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409.  E.  CiESPiTOSUS  Nutt.  Prairies,  not  uncommoQ.  Hat  Creek 
Basin,  Aug. ;  Belmont,  July  (Webber) . 

410.  E.  COX0INNU8  Torr.  &  Gray.  Dry  prairies.  War  Bonnet,  June 
(Williams). 

411.  E.  MACRANTHUS  Nutt.    Cafions,  etc.    Hat  Creek  Basin,  Aug.  2. 

(Prof.  Swezey's  specimens  of  E.  glabellus  Nutt.  from  Long  Pine 
(Neb.  Flowering  Plants,  p.  9)  probably  belong  here,  although 
differing  somewhat  from  the  type  in  having  a  hairy  involucre. 
My  specimens  also  show  this  peculiarity  but  were  pronounced 
by  Dr.   Watson  to  be  E,  macranthu8, —  Webber.) 

412.  E.  PUMILU8  Nutt.  Collected  by  Rev.  Bates  at  Valentine  (Ryd- 
berg) ;  War  Bonnet,  June  (Williams) ;  Lewellen  (Swezey) ;  Pine 
Ridge,  July;  Hat  Creek  Basin,  Aug.  (Webber). 

Quite  common  on  dry  prairies. 

266.  ASTER  L.  Aster. 

413.  A.  AZUREUS  Lindl.     Weeping  Water  (Williams). 

414.  A.  ERiCiEFOLius  Rotbrock.  Prairies,  Venango,  Perkins  Co., 
June  23  (Rydberg). 

415.  A.  FOLiACEUs  Lindl.  Platte  River  north  of  Scott's  Bluff,  July  23; 
Horse  Creek,  Aug.  1;  Lodge  Pole  Creek,  near  Kimball,  Aug.  12 
(Rydberg) . 

416.  A.  FANicuLATUS  Lam.  Low  prairies,  very  common,  Lincoln, 
Sept.  (Webber). 

417.  A.  PUNiCBUS  L.  Prairies.  Clear  water,  Antelope  Co.,  Sept. 
(Webber). 

418.  A.  TRADESCANTi  L.    Crete,  common  (Swezey,  Nebr.  Fl.Pl.,  p.  9.) 

(The  specimens  of  this  seem  to  me  to  be  nearer  A.  paniculatus. 
Its  occurrence  In  Nebraska  needs  confirmation.  —  Webber.) 

257.  TOWNSENDIA  Hook. 

419.  T.  SERiCEA  Hook.  Prairies,  not  uncommon.  Collected  by  Dr. 
W.  A.  Thomas  in  Hayes  Co.,  April  (Rydberg) ;  McCook;  Alliance; 
Ogalalla  (Swezey);  Antelope  Co.  (Webber). 

258.  SOLIDAGO  L.  Golden  rod. 

420.  8.  CANADENSIS  L.  var.  procera  Torr.  &  Gr.  Weeping  Water 
(Williams). 

421.  S.  NEM0RALI8  Alt.  var.  incana  (Torr.  &  Gr.)  Gray.  Hills,  Deuel 
Co.,  Aug.  (Rydberg);  Lewellen;  Alliance;  Lodge  Pole  Creek; 
Belmont  (Swezey). 

422.  S.  RADULA  Nutt.     Edges  of  thickets,  Weeping  Water  (Williams). 

423.  S.  8EROTINA  Ait.  var.  gigantea  (Ait.)  Gray.  Saunders  Co., 
Sept.  (Rydberg). 

424.  S.  SPECIOSA  Nutt.    Prairies,  Ashland,  June  (Williams). 
269.  HAPLOPAPPUS  Cass. 

425.  H.  NUTTALLii  Torr.  &  Gr.  "  Sand  draws,"  of  Banner  Co.  (Ryd- 
berg). Denuded  places,  In  '*  Bad  Lands,"  Hat  Creek  Basin,  Sioux 
Co.,  Aug.  (Webber). 
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426.  H.  RUBiGiNosus  (?)  Torr.  &  Gr.  Lodge  Pole  Creek  (Swezej, 
Nebr.  Fl.  Pl.,p.  9). 

(Prof.  Swezej's  specimens  are  rather  meager  to  decide  upoD^ 
and  as  Nebraska  is  somewhat  out  of  the  known  range  of  the 
species,  its  occurrence  may  perhaps  remain  in  question  until  con- 
firmed.) 

260.  CHRYSOPSIS  Nutt.  Golden  aster. 

427.  C.  viLLOSA  (Purs»h)  Nutt.  var.  canesckns  (DC.)  Gray. 
"  Sand  draws,"  Deuel  and  Banner  Co.*s  (Rydberg). 

428.  C.  VILLOSA  (Pursh)  Nutt.  var.  iiispida  (Hook.)  Gray. 
**  Sand  draws,"  Deuel  Co.  (Rydberg).  Long  Pine  (Conklin, 
Swezey). 

429.  C.  VILLOSA  (Pursh)  Nutt.  var.  skssiliflora  (Nutt.)  Gray. 
**  Sand  draws,"  Banner  Co.  (Rydberg). 

261.  BRICRELLIA  Ell. 

430.  B.  GRANDiFLORA  (Hook.)  Nutt.  lu  a  canon,  Banner  Co.  (Ryd- 
berg) . 

262.  VERNONIA  Schreb.  Iron  weed. 

431.  V.  ALTissiMA  Nutt.  Banks,  etc.  Wahoo,  Saunders  Co.,  Sept* 
(Rydberg). 

432.  y.  NOVKBORACRxsis  (L.)  Willd.  Bottom  meadows,  Ash]and» 
Aug.  (Williams). 


NOTR. — By  a  misinterpretation  of  Mr.  Rydberg's  manuscript,  NasturUum 
palustre  (L.)  DC.  var.  ovale  M.  (No.  292  of  thl^  appendix),  appears  as  ^T. 
palustre  (L.)  DC.  var.  ovale  Rydberg. 
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A  GEOMETRICAL  CONSTRUCTION  FOR  FIND- 
ING THE  FOCI  OF  THE  SECTIONS  OF  A 
CONE  OF  REVOLUTION.* 

Edmund  A.  Engler. 

Fig.  I  represents  a  meridian  section  of  a  cone  of  revolution. 
S  is  the  vertex,  and  SU^  is  the  axis  of  thecoue;  JSD^  And 
SD^  are  the  elements  cut  from  the  cone  by  the  plane  of  the 


z./ 


FIGUBE  1. 


meridian  section;  Z^Z^  represents  a  plane  perpendicular  to 
the  meridian  section;   6\  and  O^  are  the  centers  of  spheres 

*  Bead  before  the  New  York  Mathematical  Society,  March  5, 1892,  and 
before  The  Academy  of  Science  of  St.  Louis,  March  21,  1892. 
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inscribed  in  the  cone  and  tangent  to  the  plane  Z^Z^\  F^  and 
F^  are  the  foci  *  of  the  section  cut  from  the  cone  by  the  plane 
Z,Z,.    Join  SF,,  SF,,  G,F,,  C,F,,  C\D,,  C\D,. 

Let 

a  ^  half  the  ungle  at  the  vertex  of  the  cone. 

^^the  angle  which  the  plane  Z^Z^  makes 

with  the  axis  of  the  cone. 

^^  =  the  angle  C.JSF,. 

»2  =  the  angle  G^SF^. 

JSF,F,  =  lSO'-{fi+d,) 

SF,F,=^  —  0,. 

S  F,C,=  90'— (^+d,) 

In  the  triangle  8F^  C\, 

sin  d,  aF, 

=-7y-7t  =sin  a 


Then 


whence 

sin  d^  =  sin  a  cos  (fi  +  d^) 

=  sin  a  (cos  )9  cos  d^  —  sin  )9  sin  6^) 
and 

sin  a  cos  3 

Um  0,  =  r-[—- ^  (1) 

^       1  +  sin  a  sin  /?  ^    ^ 

Similarly,  in  the  triangle  SF^U^^ 

sin  0^  C,F,       . 


cos(/?— ^j)    c.a 

whence 

sin  flj  =  sin  a  cos  (^? — (t^) 

=  sin  a  (cos  /?  cos  d^  +  sin  ^  sin  ^j) 
and 

sin  a  cos  d 

tan  ^.,  =  1 ^ r^  (2) 

1 — sin  a  sin  ^  ^    ' 

*  Salmon,  <<  Conic  Sections,"  6th  Ed.,  Sec.  367. 
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Inspection  of  equations  (1)  and  (2)  shows  that  the  values 
of  0^  and  0^  depend  only  on  the  values  of  a  and  j9,  and  that, 
for  a  given  cone,  if  j9  is  a  constant,  d^  and  d^  are  constants; 
or,  the  locus  of  the  foci  of  similar  sections  consists  of  two 
cones  of  revolution  whose  axes  coincide  with  the  axis  of  the 
original  cone  and  whose  angles  at  the  vertex  are  given  by 
equations  (1)  and  (2)  respectively;  and  the  locus  of  the  foci 


1 


Zy/ 


Figure  2. 


of  parallel  sections  consists  of  two  straight  lines  i^8F^  and  8F^ 
in  Fig.  1)  whose  angles  with  the  axis  are  given  by  equations 

(1)  and  (2)  respectively. 

The  following  construction  derived  from  equations  ( 1 )  and 

(2)  is  identical  for  the  cases  of  the  ellipse  (Fig.  2),  the  para-^ 
bola  (Fig.  3),  and  the  hyperbola  (Fig.  4);  and  as  corres- 
ponding points  have  the  same  letters  in  all  these  figures,  the 
following  explanation  applies  to  all  three. 
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With  any  point,  (7,  on  the  axis  of  the  cone,  as  a  center, 
inscribe  a  sphere,  radius  CD;  its  intersection  with  the  plane 
of  the  paper  will  be  a  circle  as  in  the  figure.  From  the  center 
C  draw  a  perpendicular  to  the  plane  of  the  section,  which  in 
the  figure  is  the  line  Go^  drawn  perpendicular  to  Z^^Z^.  This 
line  cuts  the  circle  in  two  points,  o^  and  Oj.  The  lines  So^  and 
/Sbj,  joining  these  points,  respectively,  with  the  vertex,  cut  the 
plane  of  the  section  Z^Z^  in  the  points  F^  and  F^^  respectively, 
which  are  the  foci  of  the  section. 

For,  from  the  figure. 


and 


wherefore 


and 


Uo^  =  CD  =  the  radius ^r  =  8C^ma 


Cojc^  =  (3 
ojc^  =  r  cos  ^  =  JSC  Q\n  a  cos  fi 
Ck\  =  r  8\n  ^  =  SC  sin  a  ain  j3=  Ck^ 
8k,  =  jSC  +  Ck^=SC  +  SC  am  a  sin  fi 

=  JSC  {1  + sin  a  ain^) 
Sk,  =  SC  —  Ck,  =  JSC  —  8C sina  sin ^ 
=  SC  ( 1  — sin  a  sin  )9) 


o,k,      SC  ^in  a  cos  3 
tan  0,=:-rk^=  ^ 


''^  Sk^'^SC  {I  +  sin  a  ein /3) 
sin  a  cos  ^ 


1  +  sin  a  sin  /? 


oJc^       SC  sin  a  cos  3 
tan  /?.  =  T^=i  ^ 


^^  Sk^  ""/S'C^(1  — 8inasin/3) 

sin  a  cos  /9 
1  —  sin  a  sin  /5 
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or,  by  (1)  and  (2)  the  lines  SOy^  and  8o^  are  the  elements  of 
the  focal  cones  for  all  sections  parallel  to  that  cat  by  the  plane 
Z^Z^  and  their  intersections  with  Z^Z^  give  the  foci  for  that 
section. 

The  correctness  of  the  above  construction  is  also  evident 
from  the  consideration  that  the  points  o^  and  o,  are  the  points 
of  contact  with  the  sphere  of  planes  parallel  to  Z^Z^  and  are 
therefore  points  on  the  focal  cone. 


L 


FlOURB  S. 

In  Fig.  3,  where  Z^Z^  is  taken  parallel  to  an  element  of  the 
cone  so  that  the  section  is  a  parabola^  the  focus  which  is  at  an 
infinite  distance  is  obtained  from  the  construction  by  observ- 
ing that  the  point  o,  falls  on  that  element  of  the  original  cone 
to  which  the  plane  Z^Z^  is  parallel,  and  that  therefore  F,, 
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being  at  the  intersection  of  this  element  with  the  plane,  is  at 
infinity. 

In  Fig.  4,  where  Z^Z,  is  taken  so  as  to  cut  a  hyperbola 
from  the  cone,  the  focus  F^  is  obtained  by  producing  the  line 
JSo^  in  the  opposite  direction  till  it  intersects  Z^Z^. 


z, 


|2, 
FIOUBS  4. 

When  the  plane  of  the  section  is  parallel  to  the  axis,  the 
construction  becomes  even  simpler; 
for  then 

and 

tan  tf,  =  tan  0^  =  sin  a 
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III  Fig.  5,  with  the  vertex,  Sj  as  a  c'enter  and  any  radius, 
describe  an  arc  cutting  the  elements  of  the  cone  {SD^  and 
8D^)  in  Oj  and  o,  respectively.  Draw  o^  A,  o,  i,  perpendicular 
to  the  axis,  and  o^  q^^  and  o,  q^  parallel  to  the  axis,  meeting 

1 2. 


Z, 


Figure  5. 


the  tangent  at  p  in  q^  and  q^  respectively.     Join  8q^  and  8q^ 
If  the  radius  taken  is  considered  unity. 


and 


^1  ^=^i^  5j  =  8in  a 
=  tan  0^ 


tan  ^  p  Sq^ 


Oj  A;  =p  ^2  =  sin  a  =  tan  ^  ^  xS'g'j 

=  tan  tf J 

Therefore,  /Sy,  and  Sq^  are  elements  of  the  focal  cones  for  the 
section  Z^Z^^  and  F^^  and  i^j  are  the  foci  of  that  section. 

Umed  April  15,  1892. 


A  GEOMETRICAL  CONSTRUCTION  FOR  FIND- 
ING THE  FOCI  OF  THE  SECTIONS  OF  A 
CONE  OF  REVOLUTION.* 

Edmund  A.  Engler. 

Fig.  1  represents  a  meridian  section  of  a  cone  of  revolution. 
S  is  the  vertex,  and  SO^  is  the  axis  of  thecoue;  HD^SLud 
SD^  are  the  elements  cut  from  the  cone  by  the  plane  of  the 
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meridian  section;  Z^Z^  represents  a  plane  peipeudicular  to 
the  meridian  section;   (J^  and  U^  are  the  centers  of  sphei^s 

*  Bead  before  the  New  York  Mathematical  Society,  March  5,  1S92,  and 
before  The  Academy  of  Science  of  St.  Lonls,  March  21,  1S92. 


THE  MAPPING  OF  MISSOURI. 
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If  the  use  of  so  trite  an  analogy  is  permiasiblo,  it  is  safe 
to  say  that,  at  this  period  of  the  world's  history,  the  civiliza- 
tion of  a  people  is  closely  proportional  to  the  degree  to  which 
the  country  in  which  they  live  is  accurately  mapped.  During 
periods  of  barbaric  habitation,  or  during  early  settlement  by 
more  civilized  foreigners  only  tbe  rudest  diagrams,  if  any,  are 
made;  such  are  sufficient  to  satisfy  the  simple  needs  of  the 
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time.  As  civilization  grows  or  as  the  civilized  population 
increases,  wider  knowledge  of  the  geography  and  better  maps 
become  necessary  to  meet  the  needs  of  new  settlement  or  of 
commerce;  and,  when  population  becomes  dense,  better  and 
better  maps  are  constantly  demanded  to  answer  the  require- 
ments of  a  great  traffic,  for  purposes  of  construction  and 
improvement  and  for  the  exact  establishment  of  property 
lines  which  the  enhanced  value  of  real  estate  calls  for. 
Hence,  the  mapping  of  an  area  is  necessarily  a  progressive 
work ;  there  is  an  evolution  of  cartography  as  of  other 
objects,  natural  and  cultural.  The  earliest  charts  are  the  prod- 
ucts of  exploration;  rude  sketches  showing  mere  outlines 
and  these  defined  with  only  a  slight  approach  to  accuracy. 
A  few  astronomically  determined  points,  roughly  determined 
at  that,  constitute  the  principal  data  as  to  location,  supple- 
mented, perhaps,  by  a  meander  line  run  down  some  river,  in 
a  boat,  with  hand  compass  bearings  and  estimated  distances. 
As  other  explorations  are  made  additional  points  are  deter- 
mined, lines  of  travel  are  meandered  out,  corrections  are 
made  of  errors  in  former  locations  and,  by  degrees,  a  fairly 
reliable  diagram  of  the  area  is  produced.  As  the  country 
becomes  populated,  surveys  for  political  divisions  and  for 
cadastral  divisions  are  inaugurated  and,  from  these,  additional 
facts  are  collected.  Finally,  and  it  is  deplorable  that  it 
should  seemingly  be  necessarily  at  so  late  a  stage,  triangula- 
tion  is  extended  over  the  area,  topographic  mapping  is 
prosecuted  and  detailed  maps  of  various  kinds  to  suit  the  dif- 
ferent needs  are  produced.  In  nearly  all  civilized  countries 
detailed  and  accurate  maps  are  now  constructed  of  different 
portions,  but  it  would  be  hazardous  to  assert,  at  present,  that 
of  any  one  area  the  final  mtip  has  been  produced. 

Missouri  has  had,  like  other  countries,  her  succession  of  ex- 
plorations and  surveys  and  resultant  maps,  but  she  is  still  far 
from  having  reached  the  final  stage.  It  is  the  purpose  of  this 
article  to  display  the  status  of  such  work  at  the  present  time, 
to  briefly  sketch  the  history  of  mapping  as  affecting  Missouri 
and  to  indicate  the  probable  lines  of  future  growth. 

The  first  maps  including  the  area  of  Missouri  are  necessar- 
ily those  rough  diagrams  of  the  early  explorers  which  repre- 


WiTislow  — The  Mapping  of  Missouri.  59 

sented  the  continent  of  America.  Their  relations  to  Missouri 
cartography  are,  of  course,  only  of  a  general  nature ;  but  it  is 
thought  that  they  are  of  suflScieiit  historic  interest  to  justify  a 
description  of  some  of  the  more  important  ones  here. 

Rough  attempts  at  the  mapping  of  America  began  almost 
with  its  discovery  and  we  find  the  general  outlines  of  the  con- 
tinent suggested  in  charts  dating  back  as  far  as  the  beginning 
of  the  16th  century. 

The  map  accompanying  the  edition  of  Ptolomoeus  of 
1508 J  edited  in  Rome,  is  credited  with  being  the  most  com- 
plete and  reliable  extant  of  what  was  then  known  in  regard  to 
America.*  The  title  of  the  map  translated  is,  **  A  more  uni- 
versal table  of  the  known  world  compiled  from  modern  observ- 
ations." It  contains,  of  North  America,  little  more  than  a 
rough  and  generalized  outline  of  the  eastern  coast  as  far  south 
as  Florida. 

Columbus  had  entered  the  Gulf  of  Mexico  but  only  ex- 
plored its  southern  coast.  The  **  Admiral's  map"  in  the 
Ptolemy,  edition  of  1513,  shows  a  delta  of  a  river  correspond- 
ing in  position  to  that  of  the  Mississippi ;  but  this  must  have 
been  from  conjecture,  as  it  was  not  until  1518  that  the  north- 
ern coast  was  completely  explored  by  Garay,  who  reached 
the  Mississippi  river  and  gave  to  that  stream  the  name  Rio  del 
Espiritu  Santo  (River  of  the  Holy  Ghost ).t 

A  Olobe  in  Frankfort  on  the  Main^  in  the  city  library,  is 
credited  to  the  year  1515  or  1520,  and  is  supposed  to  have 
been  made  by  J.  Schcener,  whose  globe  of  the  latter  year 
preserved  in  Nuremburg  agrees  with  this  in  all  its  principal 
features. t    This  map  represents  the  North  American  continent 

♦  A  reduced  copy  of  this  map  is  contained  in  Vol.  I  opposite  p.  499  of 
Lieut.  Wheeler's  Reports  of  the  United  States  Geographical  Surveys  West 
of  100th  Meridian. 

t  French's  Historical  Collections  of  Louisiana,  Vol.  IV,  p.  VII. 

Winsor,  in  Vol.  II  of  his  Narrative  and  Critical  History  of  America,  on 
p.  218,  gives  a  sketch  of  a  map  of  the  date  1520,  which  he  states  was  sent  to 
Spain  by  Garay,  the  Governor  of  Jamacia.  It  shows  what  seems  to  be  the 
month  of  the  Mississippi  under  the  name  '<Rio  del  Espiritu  Santo." 
Winsor  characterizes  it  as  a  **  surprisingly  accurate  draft  of  the  shores  of 
the  Gulf." 

t  A  reduced  copy  of  a  part  of  this  map  is  contained  in  Vol.  I,  of  the 
Reports  of  the  U.  S.  Geog.  Surveys  west  of  100th  Merid.,  opposite  p.  501. 
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as  an  island  of  rough  triangular  shape.  It  contains  some  few 
details  of  the  eastern  coast,  but  these  cannot  be  assigned  to 
details  now  outlined.  This  is  notable  as  being  considered 
the  first  upon  which  the  name  **  America"  appears.  In  the 
Ribero  map  of  1529,  the  Cabot  map  of  1544,  and  in  others 
of  about  the  same  date  the  Gulf  of  Mexico  is  outlined  as  in 
the  Garay  map  referred  to.* 

The  Zaltieri  ma^)  was  engraved  in  Venice  in  the  year  1566, 


< 


♦  For  sketches  of  theee,  see  Winsor's  Nar.  and  Crit.  Hist.,  Vol.  II,  pp. 
218  to  229. 
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by  Bolognino  Zaltieri.  A  printed  copy  is  preserved  in  the 
imperial  library  in  Paris.  A  sketch  of  a  portion  of  a  reduced 
copy  of  this  map  contained  in  Vol.  I,  of  the  100th  Merid. 
reports  opposite  p.  504,  is  presented  here. 

The  name  Gulf  of  Mexico,  it  will  be  noted  is  applied  here, 
as  is  also  the  name  Florida  to  the  peninsular  which  now  bears 
that  name.  Two  large  streams  also  enter  the  Gulf  from  the 
north,  one  of  which  may  have  been  intended  to  represent  the 
Mississippi,  perhaps  inserted  from  the  results  of  the  De  Soto 
expedition  earlier  in  the  century.  The  mountain  ranges  indi- 
cated it  is  hard  to  find  a  place  for  in  our  modern  topographic 
maps  of  the  country.  The  approximate  site  of  Missouri  is 
added  to  this  map  for  the  purpose  of  the  present  article. 
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FIG.  2.  MEBOATOB  MAP  —  1569. 


The  Mercator  (Oirard)  '' mappemonde''  of  1569,  intro- 
duced his  well-known  projection.  An  enlarged  copy  of  an 
outline  sketch  of  a  portion  of  this  map  relating  to  North 
America,  is  introduced  above.  It  will  be  noticed  that  the 
Gulf  of  Mexico  is  represented  much  moije  accurately  than  in 
the  earlier  map  of  Zaltieri.  The  extension  of  the  St.  Lawrence 
river  into  the  southwestern  portion  of  the  continent  is  a  no- 
ticeable feature  which  we  find   reproduced  in  others  which 
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The  existence  of  any  great  stream  flowing  into 
the  Gulf,  such  as  the  Mississippi,  is  not  even  siijrf^ested. 

The  Ortelexis  map  was  first  issued  in  1570,  in  Antwerp. 
This  resembles  the  Mercator  map  in  the  essentials,  and  a  sim- 
ilar projection  is  used.' 

The  Uondtua  {Jodocua)  map  of  1609  was  also  based  largely 
upon  the  Mercator  map.  Hondius  was  a  celebrated  Dutch 
geogi-apher  who  was  associated  with  Mercator.  The  whole 
western  hemisphere  is  represented  upon  his  map  and  the  Gulf 
of  Mexico  is  fairly  well  outlined.  The  St.  Lawrence  is  ex- 
tended far  into  the  interior.  Some  other  details  of  interior 
drainage  and  distribution  of  mouutains  are  also  given. f 


The  Da  Wit  map,  prepared  about  the  year  1670,  shows  the 


•  For  a  sketch  of  this  map  see  Nar.  and  Crlt.  Hist.  Vol.  IV,  p.  95  and 
tor  further  relereacea  see  Reports  U.  8.  Qeog.  Surreys  West  100th  Merld. 
Vol.  I,  p.  603. 

t  100th  Merld.  Reports,  Vol.  I,  p.  506. 
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whole  northern  half  of  the  continent.  A  sketch  of  a  portion  is* 
presented  here.  The  Gulf  is  quite  accurately  shown.  The  St. 
Lawrence  is  no  longer  extended  so  far  inland.  The  presence 
of  the  Mississippi  would  seem  to  be  suggested  by  the  estuary- 
like mouth  of  an  arborescent  drainage  system,  but  its  mouth  is 
actually  located  under  the  name  R.  de  SpiHtu  SantOy  near 
the  northwestern  corner  of  the  peninsula  of  Florida. 

In  1672-73  an  anonymous  map  appeared  representing  the 
course  of  the  Mississippi  from  the  Lakes  to  the  Gulf.*  It  is, 
however,  considered  spurious ;  it  was  probably  prepared  by 
the  Jesuits  and  was  in  advance  of  the  appearance  of  the  results 
of  Joliet's  and  Marquette's  exploration. f 

Tlie  Joliel  map  of  1673-74  seems,  says  Winsor,  to  have 
been  made  by  Joliet  immediately  after  his  return  to  Montreal 
from  his  expedition  down  the  Mississippi  in  the  summer  of  1678 
with  Marquette.  A  copy  of  a  sketch  of  this  map  is  reproduced 
on  the  next  page.  This  is  considered  the  earliest  map  of  the 
Mississippi  based  on  actual  knowledge.  The  exploration  did 
not  extend  below  the  mouth  of  the  Arkansas ;  but,  from  the 
course  of  the  river  at  that  point,  and  from  information  de- 
rived from  the  Indians,  the  explorers  reached  the  conviction 
that  the  great  river  emptied  into  the  Gulf  and  so  represented 
it  on  their  map.  Joliet  applied  the  name  Buade  (the  family 
name  of  the  Governor  Frontinac,  to  whom  the  map  is 
addressed)  to  the  Mississippi. t     This  is   also  the  first  map 

*  This  is  the  map  familiarly  known  as  the  Thevenot  map,  published  in  M. 
Thevenot's  "  Recaeil  de  Voyages,"  in  1681 .  (A  copy  of  this  map  is  in  library 
of  the  Mo.  Hist.  Society  in  St.  Louis.) 

t  NaT-  and  Crit.  Hist.  Vol.  IV.,  p.  220. 

X  Winsor  further  states  in  a  foot  note,  on  page  209  of  Vol.  IV,  of  his 
Nar.  and  Crit.  Hist.,  that  the  Jesuit  Eelations  call  it  the  '*  Grande  Bivi^re  " 
and  the  **  Messi-sipi,^^  Marquette  calls  it  "  Conception  *'  and  in  1674  it  was 
called  after  Colbert.  On  p.  79  of  Vol.  V,  he  states  further  that  the  original 
spelling  of  the  word  Mississippi  in  its  nearest  approach  to  the  Algonquin 
word  is  M^ehS  8ihe;  Tonty  sugs^ested  Miche  Sepe;  Laval  Michisepe;  Labatt 
softened  this  to  Misisipi;  Marquette  made  it  Missiaipi;  another  explorer 
made  it  Mississipif  and  it  is  so  spelled  in  France  at  the  present.  The  origin 
of  the  double  p  is  not  l^nown.  The  river  was  known  as  the  *•  Malbanchia  " 
by  the  Indians  and  was  termed  **Pali8sado  "  by  the  Spaniards  (^Ibid,  Vol. 
V,  p.  18).  In  1712  the  name  "  Si.  Louis  ^^  is  substituted  for  Mississippi 
in  the  Crozat  patent  and  in  the  same  document  **  St,  Philip  "  is  substituted 
for  Missouri  and  **St.  Jerome  "  for  Ouabache  (Ibid.  Vol.  V,  p.  28). 
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which  locates  the  Missouri  river  and  from  it  we  are  able  to 
designate  with  more  exactness  the  site  of  our  own  State." 

Franquelin's  ma^  of  1684  entitled  Carte  de  la  Louiaiane, 
is  stated  to  embody  the  results  of  La  Salle's  exploration  of 
the  Mississippi,  who  reached  the  <julf  in  the  spring  uf  I88S. 


■  Id  French's  "Historical  Collections"  pubUehed  between  the  years  18t6 
and  1B53  Is  a  chapter  entitled  "  An  accoant  ol  the  discOTery  ot  some  new 
countries  and  nations  In  North  America  In  1678,  bj  Marquette  and  Jotlet." 
Here,  amon^  other  references,  the  latitude  of  the  month  ol  the  Ohio  IB 
placed  at  36°  N.  and  that  of  the  month  of  the  Mississippi  at  81°  10'.  Th« 
last  most  have  been  estimated  from  an  assumed  distance  or  taken  from 
detecmlnatloa  of  enrly  explorers  in  the  Gulf. 
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It  was  prepared  by  a  youug  French  engineer,  Jean-Baptiste 
Louis-Franquelin,  who  was  in  Quebec  in  1688,  on  La  Salle's 
arrival  en  route  for  France.  A  copy  of  a  sketch  is  introduced 
here  from  Winsor.*  The  name  ^^La  Louisianej^*  which  was 
given  the  country  by  La  Salle,  on  his  reaching  the  mouth  of 
the  Mississippi,  is  applied  here,  as  is  also  the  name  ^*  Mis- 
sissipi."  The  peculiar  deflection  of  the  lower  course  of  the 
river  and  the  position  assigned  its  mouth  are  features  difficult 
to  understand,  especially  in  view  of  the  fact  that  the  earlier 
Joliet  map  is  much  more  true  to  nature  in  this  respect.  It 
suggests  a  reason  for  the  unfortunate  mistake  which  La 
Salle  made,  some  two  years  later,  in  trying  to  6nd  the  mouth 
of  the  river  with  his  colonists  from  France.  A  mistake  which 
proved  fatal  to  him  as  well  as  to  many  of  hie  companions. t 
Another  map  of  Franquelin,  referred  to  as  his  <<  third  map," 
is  dated  1688.  It  contains  some  additional  features  of  drain- 
age which  are  shown  in  the  accompanying  sketch. 


f/ft        Al¥lf»' 


Fig.  6.  FRANQUELIX'S  "THIRD  MAP"  — 1688. 

**  MissouHls^''  it  will  be  noticed,  is  introduced  here,  from 
which   the  name  **  Missouri  "  is  derived.}     The  interlacing 

•  Nar.  and  Crit.  Hist.,  Vol.  IV,  p.  228. 

t  The  latitude  of  the  mouth  of  the  river  waH  determined  by  La  Salle  by  an 
observation  in  1G82,  but  he  had  then  no  means  of  determining  the  longitude. 

J  The  Missouri  river  was  called  by  Marquette  **Pekitanouis,"  which 
means  Muddy  Water.  In  Shea's  "Discovery  of  the  Miss.  Valley,"  is  a 
foot  note  to  the  effect  that  the  name  Fekitanoui  prevailed  until  1712,  when  it 
was  called  Missouri  after  the  Missonris  tribe  of  Indians. 
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drainage  system  of  the  river  is  remarkable  and  indicates  very 
imperfect  knowledge  of  the  region,  and  peculiar  conceptions 
concerning  it.  The  existence  of  the  Osage  river  is  suggested 
by  the  first  fork  above  the  mouth  of  the  Missouri. 

Hennepin* 8  map  of  1683 ^  in  his  '*  Description  De  La 
Louisiane**  contains  nothing  additional  concerning  the  Mis- 
sissippi or  the  area  of  Missouri.  The  connection  of  the 
Mississippi  with  the  Gulf  is  here  only  indicated  by  a  dotted  line, 
in  evidence  that  his  explorations  did  not  extend  to  the  Gulf.* 

Later  maps  of  Hennepin  appeared  in  his  work  entitled 
**  Nouvelle  Decouverte  d*un  tres  grand  Pays**  which  show  an 
extension  of  the  Mississippi  to  the  Gulf;  but  this  portion  is 
supposed  to  have  been  stolen  from  the  records  of  La  Salle's 
expedition. 

Miners  map  of  1685^  entitled  **  Carte  de  La  Louisiane  " 
was  made  by  the  engineer,  Minet,  on  the  return  voyage  of 
the  ship  Joly,  after  leaving  La  Salle  and  his  colonists  at 
Matagorda  bay.f  The  details  of  the  mouth  of  the  Mississippi 
as  found  by  La  Salle  in  1682  and  those  of  Matagorda  bay 
were  specially  drawn.  The  river  is  shown  to  empty  into  the 
Gulf  at  Matagorda  bay,  which  was  mistaken  by  the  expedi- 
tion for  its  mouth.  The  course  of  the  stream  above  the 
mouth  is  similar  to  that  shown  on  the  Franquelin  map  of 
1684.  The  name  Missouris  is  applied  here  also  to  that  river, 
and  it  is  represented  by  a  peculiar  double  channel  as  in  the 
Franquelin  map. 

In  the  year  1699  the  expedition  under  LeMoyne  d'Iberville 
reached  the  mouth  of  the  Mississippi,  established  a  settlement 
there  and  explored  the  stream  for  a  distance  of  100  leagues 
above  its  mouth.  From  that  date  on  the  river  was  traveled 
frequently  by  explorers  and  travelers  and  its  course  became 
well  known. 

La  Hontan^s  maps  originally  appeared  in  1703  in  his 
^^  Nouveaux    Voyages  dans  V Amerique  septenlrionale<t**X  etc. 

*  For  a  fac- simile  of  a  portion  of  this  map  see  Winsor's  Nar.  and  Crit. 
Hist.,  Vol.  rV,  p.  249. 

t  For  a  sketch  of  this  map  see  Winsors  Nar.  and  Crit.  Hist.,  Vol.,  IV,  p. 

X  Portions  of  these  maps  are  reproduced  in  Nar.  and  Crit.  Hist.,  Vol. 
IV,  pp.  358  to  361. 
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Oa  one  of  these,  which  is  a  strikingly  crude  production,  the 
Ouabach,  or  Ohio  river,  is  shown  to  empty  into  the  Missis- 
sippi, opposite  th^  mouth  of  the  Missouri.  This  map  is  note- 
worthy as  being  the  first  one,  to  the  writer's  knowledge,  on 
which  the  name  Osage  is  applied  to  a  tributary  of  the  Mis- 
souri river.  It  is  the  one  on  which  La  Hontan  shows  his 
mythical  ^^  Riviere  Longue^**  or**  Dead  River,"  which  he 
claims  to  have  explored.  The  lines  of  latitude  and  longitude 
are  designated  on  the  map,  the  latter  being  presumably  east 
from  Ferro  island,  as  that  point  had  been  generally  accepted 
by  European  mathematicians  as  the  position  of  the  initial 
meridian  as  much  as  seventy  years  previous.  According  to 
these  lines  the  Missi;>sippi  river  is  as  much  as  100  miles  west 
of  its  true  position,  and  the  mouth  of  the  Missouri  about 
180  miles  too  far  south. 

The  Delisle  maps  {1703  and  1707)  are  joint  productions 
of  the  father  and  sou,  Claude  and  Guillaume  Delisle. 

Winsor  speaks  of  them  as  the  most  distinguished  French 
cartographers  of  the  early  part  of  the  eighteenth  century. 
Their  map  of  the  upper  part  of  the  Mississippi  valley,  under 
the  title  of  *'  Carte  du  Canada  ou  de  la  Nbuvelle  France ^^^  * 
shows  the  Missouri  river  and  the  location  of  the  old  Fort  St. 
Louis.  The  Des  Moines  river  is  shown  under  the  name 
R.  de  Moingona.  In  their  map  of  the  lower  part,t  the  Ozark 
mountains  are  faintly  suggested  and  are  labeled  "  Pays  plein 
de  Mines;''  this  we  find  reproduced  in  several  subsequent 
maps  and  it  is  perhaps  based  upon  Penicault's  report  of  the 
existence  of  lead  mines  west  of  St.  Genevieve,  which  infor- 
mation be  acquired  when  accompanyiug  Le  Sueur's  expedi- 
tion up  the  Mississippi  in  the  year  1700. 

Sinex's  (John)  Map  of  North  America  was  published  in 
London  in  1710.  A  sketch  of  a  portion  is  presented  on  p.  69. 
The  course  of  the  Mississippi  is  much  more  accurately  shown 
than  on  any  of  the  previously  presented  maps,  as  is  also  the 
lower   course   of   the   Missouri.     The   initial   point    for  the 

*  This  map  is  reproduced  in  WincheU's  Vol.  I,  p.  20,  Final  Report  Qeol. 
Suryey  of  Minn. 

t  A  reproduction  of  this  portion  of  Uie  map  is  contained  in  Wlnsor^s 
Nar.  and  Crlt.  Hint,  Vol.  II,  p.  S04. 
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meridian  lines  is  presumably  Greeawich.  Oq  this  assump- 
tion the  outlines  of  the  State  are  added  to  the  sketch  in  fine 
dotted  lines,  while  the  outlines  of  the  State  with  reference  to 
topographic  features  are  shown  bj  the  dasli  and  dot  lines.* 


The  Mississippi  is  thus  shown  to  be  located  from  50  to  60 
miles  too  far  west  and  the  mouth  of  the  Missouri  25  miles 
too  far  north. 

Edioard  Wells'  atlas  appeared  in  1722,  and  consisted  of 
41  maps,  of  which  one  is  a  part  of  North  America.  A  re- 
duced copy  of  this  is  contained  in  Vol.  I  of  the  Reports  of 
the  100th  Merid.  Surveys,  opposite  p.  511.  The  longitude 
of  St.  Louis  is  here  at  about  1133^°  W.  and  the  latitude  at 
about  36^°  N.  If  the  longitudes  are  referred  to  Greenwich, 
which  is  probable,  the  Mississippi  is  assigned  a  position  over 
20  degrees  west  of  the  true  one,  a  much  greater  inaccuracy 
than  in  the  earlier  Sinex  map.     The  course  of  the  Mississippi 


*  A  reduced  copy  ol  this  map  1b  Id  Vol.  I,  opposite  p.  GIO  ol  Reports 
U.  8.  Geog.  Sarveys  irest  of  100th  Merid.,  and  the  aonexed  sketch  ia  trom 
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Oa  one  of  these,  which  is  a  strikingly  crude  production,  the 
Ouabach,  or  Ohio  river,  is  shown  to  empty  into  the  Missis- 
sippi, opposite  th^  mouth  of  the  Missouri.  This  map  is  note- 
worthy as  being  the  first  one,  to  the  writer's  knowledge,  on 
which  the  name  Osage  is  applied  to  a  tributary  of  the  Mis- 
souri river.  It  is  the  one  on  which  La  Hontan  shows  his 
mythical  ^^  Riviere  Longue^^'*  or**  Dead  River,"  which  he 
claims  to  have  explored.  The  lines  of  latitude  and  longitude 
are  designated  on  the  map,  the  latter  being  presumably  east 
from  Ferro  island,  as  that  point  had  been  generally  accepted 
by  European  mathematicians  as  the  position  of  the  initial 
meridian  as  much  as  seventy  years  previous.  According  to 
these  lines  the  Missi^ssippi  river  is  as  much  as  100  miles  west 
of  its  true  position,  and  the  mouth  of  the  Missouri  about 
180  miles  too  far  south. 

The  Delisle  maps  {1703  and  1707)  are  joint  productions 
of  the  father  and  son,  Claude  and  Guillaume  Delisle. 

Winsor  speaks  of  them  as  the  most  distinguished  French 
cartographers  of  the  early  part  of  the  eighteenth  century. 
Their  map  of  the  upper  part  of  the  Mississippi  valley,  under 
the  title  of  **  Carte  du  Canada  ou  de  la  JSTouvelle  France ^^^  * 
shows  the  Missouri  river  and  the  location  of  the  old  Fort  St. 
Louis.  The  Des  Moines  river  is  shown  under  the  name 
R.  de  Moingona.  In  their  map  of  the  lower  part,t  the  Ozark 
mountains  are  faintly  suggested  and  are  labeled  ^^  Pays  pletn 
de  Mines;'*  this  we  find  reproduced  in  several  subsequent 
maps  and  it  is  perhaps  based  upon  Penicault's  report  of  the 
existence  of  lead  mines  west  of  St.  Genevieve,  which  infor- 
mation he  acquired  when  accompanying  Le  Sueur's  expedi- 
tion up  the  Mississippi  in  the  year  1700. 

Sinex's  (John)  Map  of  North  America  was  published  in 
London  in  1710.  A  sketch  of  a  portion  is  presented  on  p.  69. 
The  course  of  the  Mississippi  is  much  more  accurately  shown 
than  on  any  of  the  previously  presented  maps,  as  is  also  the 
lower  course   of  the   Missouri.     The   initial   point    for  the 

*  This  map  is  reproduced  in  Winchell's  Vol.  I,  p.  20,  Final  Report  Gteol. 
Survey  of  Minn. 

t  A  reproduction  of  this  portion  of  the  map  is  contained  in  Wlnsor*s 
Nar.  and  Crlt.  Hist,  Vol.  II,  p.  294. 
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meridian  lines  is  presumably  Greenwich.  On  this  assump- 
tion the  outlines  of  the  State  are  added  to  the  sketch  in  fine 
dotted  lines,  while  the  outlines  of  the  State  with  reference  to 
topographic  features  are  shown  by  the  dash  and  dot  lines.* 


PlO.  7.  SINEX'S  MAP  —  1710. 
Initial  Merid.,  pruumably  at  Greenwich. 


The  Mississippi  is  thus  shown  to  be  located  from  50  to  60 
miles  too  far  west  and  the  mouth  of  the  Missouri  25  miles 
too  far  north. 

Edward  Wells'  atlas  appeared  in  1722,  and  consisted  of 
41  maps,  of  which  one  is  a  part  of  North  America.  A  re- 
duced copy  of  this  is  contained  in  Vol.  I  of  the  Reports  of 
the  100th  Merid.  Surveys,  opposite  p.  511.  The  longitude 
of  St.  Louis  is  here  at  about  113|*  W.  and  the  latitude  at 
about  36J°  N.  If  the  longitudes  are  referred  to  Greenwich, 
which  is  probable,  the  Mississippi  is  assigned  a  position  over 
20  degrees  west  of  the  true  one,  a  much  greater  inaccuracy 
than  in  the  earlier  Sinex  map.     The  course  of  the  Mississippi 


*  A  redaced  copy  of  this  map  is  in  Vol.  I,  opposite  p.  510  of  Reports 
U.  S.  Geog.  Surveys  west  of  100th  Merid.,  and  the  annexed  sketch  is  from 
this. 
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river  is  also  very  crudely  shown.  The  presence  of  the  Ozark 
mountains  seems  to  be  suggested,  but  the  range  is  continued 
eastward  on  the  original  map  and  south  of  the  Illinois  lake  it 
is  termed  the  **  Apalachin  M." 

In  1733  an  edition  of  a  map  by  Henry  Popple  was  issued, 
entitled  **  A  Map  of  the  British  Empire  in  America,  with  the 
French  and  Spanish  settlements  adjacent  thereto."  *  It  is  in 
atlas  form,  the  maps  being  in  large  colored  sheets  on  a  scale 
of  about  50  miles  to  the  inch.  The  Mississippi  and  Missouri 
rivers  and  their  tributaries  are  shown,  but  very  inaccurately. 

JD'Anville's  map  of  1752^  entitled  **  Carte  de  la  Louis- 
ianej*^  has  only  the  lower  Mississippi  valley  represented.f 

DumonVs  map  of  1753^  also  named  **  Carte  de  la  Louis- 
ianej^  was  published  in  Dumont  de  Montigny's  ^^  Memoir es 
historiques  de  la  Louisiane.**  It  represents  the  Mississippi 
valley  and  adjacent  country ;  lines  of  latitude  and  longitude  are 
fixed  on  the  map  and,  according  to  these,  the  longitude  of  the 
site  of  St.  Louis  is  284°  E.  (presumably  of  Ferro),  which  is 
about  94°  W.  of  Greenwich.  J 

TJie  Du  Pratz  map  of  1763  appears  in  the  **  History  of 
Louisiana,  by  M.  Le  Page  Du  Pratz."  The  Mississippi  river 
is  placed  about  150  miles  west  of  the  true  position  and  the 
mouth  of  the  Missouri  about  70  miles  too  far  north.  On  p. 
295  of  Vol.  I,  the  author  remarks  that  the  French  had  pene- 
trated only  about  **  300  leagues"  up  the  Missouri  at  that 
time. 

In  the  year  1770^  there  was  published  in  London,  a  work 
entitled  *«The  Present  State  of  the  European  Settlements  on 
the  Mississippi,  with  a  Geographical  Description  of  that  River ; 
illustrated  by  8  plans  and  draughts:  4  to.  By  Capt.  Philip 
Pittman."  Of  these  draughts  one  entitled  *'  Draughts  of  the 
Mississippi  riverf rom  Balise  to  FortChartres,"  in  three  sheets, 
is  of  special  interest  here.  His  maps  were  the  outcome  of 
five  years  of   surveys,  and,  from  the  published  references, 

♦  A  copy  of  this  map  Is  the  property  of  Capt.  Carl  F.  Palfrey,  Secretary 
of  the  Mississippi  River  Commission,  of  St.  Louis. 

t  A  copy  of  this  map  is  in  the  library  of  the  Mo.  Hist.  Soc,  St.  Louis. 

X  A  copy  of  this  map  is  also  contained  in  the  library  of  the  Mo.  Hist. 
Society. 
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they  must  be  far  in  adyance  of  anything  preceding  in  their 
representation  of  the  river.  The  writer  was  unable  to  find 
the  volume  in  the  accessible  libraries,  and,  hence,  is  unable  to 
present  a  sketch  of  the  map  here.* 

In  the  year  1766 ^  Lieut.  Ross  of  the  British  army  made  a 
survey  of  the  lower  Mississippi  river,  and,  in  1775,  his  map 
was  published  on  a  scale  of  about  14  miles  to  the  inch,  under 
the  title  of  <<  A  Map  of  the  Mississippi  River,  from  Balise  to 
Fort  Chartres.  Taken  on  an  expedition  to  the  Illinois  in 
1765,  by  Lieut.  Ross  of  the  Thirty-fourth  Regiment.  Pub- 
lished 1775,  London,  for  Robt.  Sayres."  The  sketch  on  the 
next  page  is  from  a  copy  of  this  map  in  the  Mo.  Hist. 
Soc.  library.  This  is  a  very  interesting  map  and  exhibits 
a  great  advance  in  the  cartography  of  the  river.  The  main 
sinuousities  of  the  river  are  quite  true  to  nature  and  are  in  ac- 
cord with  maps  of  recent  date.f  The  latitude  of  the  mouth 
of  the  Ohio  river  is  shown  to  be  a  few  minutes  less  than  37 
degrees,  which  is  closely  in  accord  with  recent  determinations, 
which  make  it  exactly  37  degrees.  The  longitude  of  New 
Orleans,  shown  on  the  map,  is,  however,  about  50  miles  east 
of  what  it  should  be.  The  note,  west  of  the  river,  of,  **  A 
country  abounding  in  mines,"  suggests  a  translation  of  the 
"  Pays plein  de  Mines  "  on  the  Delisle  map  of  1707. 

Faden^s  Atlas  of  1777 ,  is  entitled  **  The  North  American 
Atlas.  Printed  for  William  Faden,  Geographer  to  the  King, 
MDCCLXXVII."  t  The  scale  of  the  maps  is  about  80  miles 
to  the  inch.  It  shows  the  Mississippi  and  Missouri  rivers,  and 
some  of  their  tributaries.  Nothing  in  advance  of  the  other 
maps  described  was  noted,  however. 

Thomas  Jefery^s  American  Atlas  was  published  in  London 


*  Mr.  Oscar  Collet,  librarian  of  the  Mo.  Historical  Society,  states  that 
there  is  a  copy  of  this  work  In  the  library  of  the  Illinois  Hist.  Soc.  at 
Springfield,  and  another  in  the  possession  of  Mr.  H.  H.  Beckwith  of  Dan- 
ville, Ul. 

t  A  careful  comparison  of  this  map  with  the  recent  charts  of  the  Mis- 
sissippi Biver  Commission,  made  by  Capt.  Palfrey,  confirms  this  statement 
and  shows  that  the  course  as  delineated  by  Boss  occupies,  in  some  places, 
the  lakes  and  sloughs  of  the  present  alluvial  plain. 

X  A  copy  of  this  atlas,  belonging  to  Capt.  C.  F.  Palfrey,  vras  inspected  by 
the  writer. 
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in  1775.  A  reduced  copy  of  portions  oT  bis  map  of  North 
America  is  contained  io  Vol.  I  of  the  100th  Mend.  Reports, 
oppoRite  p.  512.  It  contains  little  detail  of  interest  here. 
The  general  cour8e  of  the  Misaissippi  river  adjacent  to  Mis- 
souri is  fairly  well  shown,  though  the  stream  is  located  about 
100  miles  too  far  west.  The  latitudes  of  the  mouths  of  the 
Ohio  and  of  the  Missonri  are  approximately  correct. 


In  Winlerhotkam' 8  History  of  1795,  published  in  New 
York,  is  a  map  of  which  Lieut.  Warren,  in  the  report  of  the 
United  States  Paci6c  Railway  Surveys,*  introduces  a  reduced 
copy  as  exhibiting  the  knowledge  possessed  of  the  territory 
west  of  the  Mississippi,  before  the  Lewis  and  Clarke  explor- 
ation of  1803-1806,  A  sketch  is  shown  here  of  a  portion  of 
this  map  relating  to  Missouri  and  adjacent  country.  The 
courses  of  the  Mississippi  and  Missouri  rivers  within  the  State 
approximate  the  locations  as  known  to-day.  The  longitude  of 
the  former  stream  is  at  points  nearly  correct,  and  in  this  re- 
spect the  map  is  much  in  advance  of  the  others  preceding  it. 

•  Vol.  XI,  p.  16. 
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The  mouths  of  both  the  Missouri  and  Ohio  rivers  are  too  far 
south,  the  former  over  30  miles,  the  latter  over  15.  The 
drainage  of  the  southwestern  portion  of  the  State  is  particu- 
larly inaccurate,  the  headwaters  of  the  St.  Francois  river 
reaching  nearly  to  the  site  of  Kansas  City,  and  the  Arkansas 
river  flowing  across  the  southwestern  corner  of  the  State. 

Arrowsmitli* 8  map  was  published  in  1796  and  with  additions 
about  1802.  It  is  entitled  **  A  Map  of  the  United  States  of 
North  America,  by  A.  Arrowsmith."  The  scale  is  about  25 
miles  to  the  inch.  It  includes  the  area  of  Missouri,  but  no 
especially  noteworthy  features  are  obseiTcd  on  it.*  The 
course  of  the  Mississippi  river  corresponds  closely  with  that 
of  the  Ross  map. 

In  the  years  1 795  and  1 796 j  according  to  a  claim  recorded 
in  the  American  State  Papers,t  James  Mackay  made  a  voy- 
age of  discovery  '*to  the  upper  and  unknown  parts  of 
Missouri,"  under  commission  from  the  Governor  of  the 
Provinces,  Baron  de  Carondelet.  He  is  credited  with  having 
made  a  map,  as  the  result  of  his  voyage,  which,  it  is  stated, 
is  *'  such  as  never  appeared  before  of  this  unknown  part  of 
the  world."  It  was  delivered  to  Don  Manuel  Gayoso  de 
Lemos,  Governor  General  of  the  Provinces.  No  copy  of  this 
map  was  accessible  to  the  writer,  and  it  is  doubtful  whether 
one  is  now  extant.  Exactly  what  is  meant  by  the  term 
**  Missouri,"  is  not  stated.  If  it  relates  to  the  Missouri  river 
this  map  can  probably  be  put  down  as  the  first  constructed 
from  actual  exploration  of  that  stream. 

In  works  published  shortly  after  this  date,  maps  of  this 
part  of  the  country  are  frequent.  Among  these  may  be 
noticed  the  following:  — 

Gilbert  hnletfs  map  of  1797 ^  published  in  his  **  Topo- 
graphical Description  of  the  Western  Territories."  The  site 
of  St.  Louis  is  placed  on  this  map  at  about  lat.  30^°  N.  and 
long.  92^  W.  of  London. 

L.  ColMs  map  q/*  i75<9,  accompanies  the  ^^  Voyage  a  la 
Louisiane^'^  etc.,  in  1794  to  1798,  by  Baudry  des  Lozieres. 

•  A  copy  of  this  map  Is  also  the  property  of  Capt.  Carl  F.  Palfrey. 
t  Public  Lands,  Vol.  VI,  p.  718. 
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The  longitude  of  St.  Louia  19  about  93°  W.  from  Paris  ( 901° 
W.  from  Greenwich). 

T/te  Duvallon  map  of  1802,  is  in  the  "  Vue  de  la  Colonie 
Eapagnole  dtt  Mississipi,"  etc.,  1802,  B.  Davalloa,  editor 
and  author.  The  longitude  of  St.  Louis  is  placed  at  74^"  W. 
of  Me  de  Fer  (92^°  W.  of  Greenwich). 

The  Levns  and  Clarke  expedition  from  St.  Louis  to  the 
Pacific  coast  was  conducted  during  the  years  1804  to  1807. 
This  may  be  considered  the  first  definitely  recorded  survey  of 
the  Missouri  river.  The  expedition  started  at  St.  Louis  and 
proceeded  up  the  Missouri  river  in  keel  boats.  The  explorers 
were  provided  with  compasses,  chronometers,  sextants  and 
artificial  horizons. 

Various  editions  of  the  resultant  reports  were  published. 
Three  of  these  have  been  cousulted  by  the  writer.  The  first 
was  issued  in  London  in  1809,  under  this  title:  "The 
Travels  of  Capts.  Lewis  and  Clarke  from  St.  Louis  by  way  of 
the  Missouri  and  Columbia  Rivers  to  the  Pacific  Ocean  per- 
formed in  the  years  1804,  1805  &  1806  by  order  of  the 
Grovernment  of  the  United  States  containing,"  etc.  "Com- 
piled from  various  Authentic  Sources  and  Original  Docu- 
meats,"  etc.  —  "  Illustrated  with  11  map  of  the  country  in- 
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The  mouths  of  both  the  Missouri  and  Ohio  rivers  are  too  far 
south,  the  former  over  30  miles,  the  latter  over  15.  The 
drainage  of  the  southwestern  portion  of  the  State  is  particu- 
larly inaccurate,  the  headwaters  of  the  St.  Francois  river 
reaching  nearly  to  the  site  of  Kansas  City,  and  the  Arkansas 
river  flowing  across  the  southwestern  corner  of  the  State. 

Arrowsmiili* 8  map  was  published  in  1796  and  with  additions 
about  1802.  It  is  entitled  **  A  Map  of  the  United  States  of 
North  America,  by  A.  Arrowsmith."  The  scale  is  about  25 
miles  to  the  inch.  It  includes  the  area  of  Missouri,  but  no 
especially  noteworthy  features  are  obseiTed  on  it.*  The 
course  of  the  Mississippi  river  corresponds  closely  with  that 
of  the  Ross  map. 

In  the  years  1795  and  1796^  according  to  a  claim  recorded 
in  the  American  State  Papers, t  James  Mackay  made  a  voy- 
age of  discovery  '*to  the  upper  and  unknown  parts  of 
Missouri,"  under  commission  from  the  Governor  of  the 
Provinces,  Baron  de  Carondelet.  He  is  credited  with  having 
made  a  map,  as  the  result  of  his  voyage,  which,  it  is  stated, 
is  *'  such  as  never  appeared  before  of  this  unknown  part  of 
the  world."  It  was  delivered  to  Don  Manuel  Gayoso  de 
Lemos,  Governor  General  of  the  Provinces.  No  copy  of  this 
map  was  accessible  to  the  writer,  and  it  is  doubtful  whether 
one  is  now  extant.  Exactly  what  is  meant  by  the  term 
*«  Missouri,"  is  not  stated.  If  it  relates  to  the  Missouri  river 
this  map  can  probably  be  put  down  as  the  first  constructed 
from  actual  exploration  of  that  stream. 

In  works  published  shortly  after  this  date,  maps  of  this 
part  of  the  country  are  frequent.  Among  these  may  be 
noticed  the  following:  — 

Gilbert  1171161/ s  map  of  1797 ^  published  in  his  **  Topo- 
graphical Description  of  the  Western  Territories."  The  site 
of  St.  Louis  is  placed  on  this  map  at  about  lat.  30^°  N.  and 
long.  92°  W.  of  London. 

L.  Colin' s  map  of  1798 ^  accompanies  the  **  Voyage  a  la 
Louisiane^''  etc.,  in  1794  to  1798,  by  Baudry  des  Lozieres. 

♦  A  copy  of  this  map  is  also  the  property  of  Capt.  Carl  F.  Palfrey. 
t  Public  Lands,  Vol.  VI,  p.  718. 
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The  loDgitude  of  St.  Louis  ia  about  93'  W.  from  Paris  (901" 
W.  from  Greenwich). 

The  Duvallon  map  of  1802,  is  in  the  '*  Vue  de  la  (Jolonie 
Espagnole  du  Miasiasipi,"  etc..  1802,  B.  Duvallon,  editor 
and  author.  Tho  longitude  of  St.  Louis  is  placed  at  74^"  W. 
of  Iile  de  Fer  (92^°  W.  of  Greenwich). 

The  Lewis  and  Clarke  expedition  from  St.  Louis  to  the 
Pacific  coast  was  conducted  during  the  years  1804  to  1807, 
This  may  be  considered  the  first  definitely  recorded  survey  of 
the  Missouri  river.  The  expedition  started  at  St.  Louis  and 
proceeded  up  the  Missouri  river  tn  keel  boats.  The  explorers 
were  provided  with  compasses,  chronometers,  sextaots  and 
artificial  horizons. 

Various  editions  of  the  resultant  reports  were  published. 
Three  of  these  have  been  consulted  by  the  writer.  The  first 
was  issued  in  London  in  1809,  under  this  title:  "The 
Travels  of  Capts.  Lewis  and  Clarke  from  St.  Louis  by  way  of 
the  Missouri  and  Columbia  Rivers  to  the  Pacific  Ocean  per- 
formed in  the  years  1804,  1805  &  1806  by  order  of  the 
Grovernment  of  the  United  States  containing,"  etc.  "Com- 
piled from  various  Authentic  Sources  and  Original  Docu- 
ments," etc.  —  "  Illustrated  with  n  map  of  the  country  in- 
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habited  by  the  Western  Tribes  of  Indians.  London.  Printed 
for  Longman,  Hurst,  Rees  and  Orme,  Paternoster  Row  — 
1809."  A  reproduction  of  the  map  accompanying  this 
edition  is  inserted  on  p.  75.  In  the  report  the  Missouri  river  is 
said  to  be  about  five  leagues  above  St.  Louis,  at  latitude 
about  40""  N.  The  position  thus  assigned  the  river  does  not 
agree  with  that  shown  on  the  map,  as  a  casual  inspection  will 
show,  nor  is  it  in  accordance  with  the  position  of  cited  in 
later  editions.  The  map  is,  however,  a  very  crude  produc- 
tion. The  mouth  of  what  is  termed  the  '*  Cansas  river  "  is 
placed  at  about  98°  30'  W.,  whereas  it  should  be  94°  30' 
W.,  and  it  is  further  located  about  450  miles  west  of  St. 
Louis,  whereas  it  is  actually  only  about  240  miles  west.  This 
and  other  features  of  the  map  lead  one  to  believe  that  it  was 
hastily  prepared  and  does  not  really  incorporate  the  results  of 
the  expedition. 

In  an  edition  entitled  **  History  of  the  Expedition  under  the 
command  of  Captains  Lewis  and  Clarke  to  the  Sources  of  the 
Missouri,'*  etc.,  prepared  for  the  press  by  Paul  Allen,  Esq., 
Philadelphia,  1814,"  the  location  of  the  mouth  of  the  Wood 
river,  opposite  the  mouth  of  the  Missouri  river,  is  given,  on  p. 
3,  as  38°  55'  19^"  N.  lat.  and  89'^  57'  45"  west  of  Greenwich, 
which  is  about  ten  miles  east  of  its  true  position  and  about  five 
miles  north. 

The  third  edition  is  entitled  :  **  Travels  to  the  Source  of  the 
Missouri  river  and  Across  the  American  Continent  to  the  Pacific 
Ocean,  performed  by  Order  of  the  Government  of  the  United 
States  in  the  years  1804,  1805  and  1806.  By  Captains  Lewis 
and  Clarke,  published  from  the  official  report  and  illustrated 
by  a  map  of  the  route  and  other  maps.  London.  Printed 
for  Longman,  Hurst,  Rees,  Orme  and  Brown,  Paternoster 
Row,  1814." 

The  latitude  and  longitude  of  the  Missouri  river,  as  given  in 
this  edition,  agrees  with  that  of  the  Allen  edition.  The  map 
accompanying  this  volume  is  a  great  improvement  over  that 
of  the  earlier  report.  The  course  of  the  Missouri  river  is 
quite  accurately  shown  and,  according  to  the  report,  was  laid 
down  from  courses  and  distances  taken  in  the  up  passage,  cor- 
rected by  frequent  observations   of  latitude  and  longitude. 
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The  mouth  of  the  Kansas  river  is  only  about  ten  miles  too  far 
east.  The  tributaries  Gasconade,  Osage,  **  Two  Charaturns," 
and  Grande  rivers  are  located.  From  the  detail  shown  of 
the  Osage  river,  the  results  of  the  later  Pike  expedition  here- 
inafter described,  are  undoubtedly  incorporated  in  this  map.* 

The  Pike  Expedition  was  conducted  during  the  years  1805- 
1807.  The  results  were  published  under  the  title  of  *<  Account 
of  Expeditions  to  the  Sources  of  the  Mississippi  and  through 
the  Western  Parts  of  Louisiana,  to  the  Sources  of  the  Arkansas, 
Eans.,  La  Platte  and  Piere  Juan  rivers,  etc.,  by  Maj.  Z.  M. 
Pike."  This  edition  was  issued  in  1810  by  Conrad  of  Phila- 
delphia, accompanied  by  large  maps.  Another  edition  was 
issued  in  1811  by  Longman,  Hurst,  Rees,  Orme  and  Brown  of 
London,  accompanied  by  quite  small  maps,  entitled:  ^^Ex- 
ploratory Travels  through  the  Western  Territories  of  North 
America,"  etc. 

The  expedition  proceeded  up  the  Mississippi  river  from  St. 
Louis,  noting  the  course  of  the  stream  during  their  progress. 
Astronomical  observations  were  also  taken.  On  the  map  ac- 
companying the  London  edition,  the  position  of  the  channel  of 
the  Mississippi  is  fairly  well  shown.  The  position  of  the 
mouth  of  the  Missouri  is  taken  from  Captain  Lewis's  deter- 
minations and  is  the  same  as  that  published  in  the  Philadel- 
phia edition  of  1814,  of  the  Lewis  and  Clarke  report.  The 
mouth  of  the  Des  Moines  river  is  about  in  the  correct  position. 

In  1806  Maj.  Pike  returned  to  St.  Louis  and  conducted  an 
exploration  up  the  Missouri  and  Osage  rivers;  the  instru- 
ments carried  were  a  sextant,  chronometer  and  compasses. 
From  this  expedition  there  resulted  what  we  may  term  the 
first  map  of  the  Osage  river.  The  sketch  on  the  next  page  dis- 
plays the  results  as  expressed  in  the  map  accompanying  the 
Philadelphia  edition  of  the  report.  The  remarkable  meanders 
of  this  stream  are  shown,  though  not  to  a  great  degree  of 
accuracy.  The  Mississippi  is  also  fairly  well  shown,  though 
not  so  well  as  on  Ross's  map  of  1775.  The  drainage  of  the 
Ozark  region  is  very  imperfectly  represented. 

*  The  report  of  the  Pike  expedition  was  published  by  the  same  firm  in 
1811,  and  they  hence  had  the  accompanying  maps  at  their  disposal  in  pre- 
paring this  edition  of  the  Lewis  and  Clarke  report. 
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The  year  1815  briDgs  us  to  what  we  may  consider  the  be- 
^Dning  of  the  Land  Office  surveys  in  the  State.  During 
October  of  that  year  the  Fifth  Principal  Meridian  was  begun 
at  the  mouth  of  the  Arkansas  river  and  was  run  north  to  the 
Missouri,  reaching  this  stream  December  27th,  1815.*  Upon 
this  line  all  of  the  subdivisions  in  the  State  are  based.  The 
survey  was  made  with  a  compass.  No  record  is  contained  in 
the  copy  of  the  field  notes  in  the  Land  Office  at  Jefferson 
City,  of  any  observations  for  the  variation  of  the  needle,  but 
such  must  have  been  made,  for  the  line  to  have  been  run 
with  any  approach  to  accuracy. f  In  the  Land  Office  In- 
struction for  Deputy  Surveyors,  dated  1856,  it  is  stated  that 
'*Base  and  Meridian  Lines  in  the  District  were  formerly 
run  with  a  common  compass,  and  in  many  instances  are  far 
from  being  correct."  Burt's  solar  compass  was  later  adopted 
whenever  practicable.  The  instructions  further  specify  that, 
where  local  attraction  exists,  other  means  than  the  needle  must 
be  used.  The  law  did  not  require  the  determination  of  the 
latitude  and  longitude  of  the  base  lines  and  principal  meridians. 

The  Land  Office  surveys  were  pursued  on  what  is  termed  the 
rectangular  system,  and  were  continued  in  the  State  up  to 
about  the  year  1850.  The  surveys  in  Bates  county  and  those 
in  the  northwestern  countries  of  the  Platte  purchase  were 
among  the  latest.  In  the  former,  work  was  done  during  the 
years  1843  to  '44,  and,  in  Atchison  county,  during  the  years 
1846  and  '47.  The  last  contract  recorded  in  the  Missouri  con- 
tracts is  for  April,  1852,  when  some  small  fractions  of  sections 
were  surveyed  along  the  Iowa  line. 

This  system  of  surveys,  though  very  imperfect  in  plan  and 
inaccurately  executed,  furnished  a  vast  amount  of  data  for  the 
development  of  cartography  in  the  State,  especially  such  as 
related  to  the  details  of  the  locations  of  the  rivers  and  smaller 
streams.  The  results  of  these  surveys,  it  will  be  seen  later, 
are  incorporated  in  many  subsequent  maps. 

*  The  survey  was  made  by  P.  K.  Bobbins,  under  instruction  from  Wm. 
Bector,  Surveyor  of  the  Territory. 

t  Mr.  J.  S.  Higgins,  of  St.  Louis,  informs  the  writer  that  such  observations 
are  recorded  In  the  copy  of  the  original  field  notes  preserved  in  {he  Land 
Office  at  Little  Bock. 
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In  the  year  1816  what  was  then  known  as  the  Indian  bound- 
ary line  and  what  became  later  a  portion  of  the  State  boundary 
line  was  run  north  from  the  mouth  of  the  Eiinsas  river  to  the 
present  Iowa  line,  and  thence  east  to  the  Des  Moines  river. 
The  survey  was  made  by  J.  C.  Sullivan,  deputy  surveyor, 
under  instructions  of  William  Rector,  surveyor  of  the  terri- 
tories of  Illinois  and  Missouri.  According  to  the  original 
letter  of  instructions,  attached  to  the  field  note  book,  the 
deputy  surveyor  was  to  run  a  line  north  **  agreeably  to  the  true 
Meridian,  which  you  will  ascertain  before  you  commence  your 
survey.  And  if  the  weather  should  permit  you  will  frequently 
make  observation  of  the  variation  of  the  needle  and  will  reg- 
ulate your  compass  according  to  the  results  of  your  several 
observations."  The  line  was  run,  in  accordance  with  these 
instructions,  100  miles  north  from  the  mouth  of  the  E^ansas 
river  and  thence  east  a  distance  of  150  miles  and  40  chains  to 
the  Des  Moines  river. 

In  the  year  1820  the  State  of  Missouri  was  admitted  to  the 
Uuion.  The  boundaries  are  described  in  the  act  of  admission 
as  follows :  — 

«<  Beginning  in  the  middle  of  the  Mississippi  river,  on  the 
parallel  of  thirty-six  degrees  north  latitude ;  thence  west,  along 
that  parallel  of  latitude,  to  the  St.  Francois  river ;  thence  up 
and  following  the  course  of  that  river,  in  the  middle  of  the 
main  channel  thereof,  to  the  parallel  of  latitude  thirty-six  de- 
grees and  thirty  minutes ;  thence  west  along  the  same  to  a 
point  where  the  said  parallel  is  intersected  by  a  meridian  line 
passing  through  the  middle  of  the  mouth  of  the  Kansas  river, 
where  the  same  empties  into  the  Missouri  river ;  thence  from 
the  point  aforesaid,  north,  along  the  said  meridian  line,  to  the 
intersection  of  the  parallel  of  latitude  which  passes  through 
the  rapids  of  the  river  Des  Moines,  making  the  said  line  to 
correspond  with  the  Indian  boundary  line ;  thence  east  from 
the  point  of  intersection  last  aforesaid,  along  the  said  parallel 
of  latitude,  to  the  middle  of  the  channel  of  the  main  fork  of 
the  said  river  Des  Moines;  thence  down  and  along  the  middle 
of  the  main  channel  of  the  said  river  Des  Moines,  to  the 
mouth  of  the  same,  where  it  empties  into  the  Mississippi  river ; 
thence  due  east  to  the  middle  of  the  main  channel  of  the  Mis- 
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dssippi  river;  thence  down  and  following  the  course  of  the 
Mississippi  riyer,  in  the  middle  of  the  main  channel  thereof, 
to  the  place  of  beginning. '* 

The  boundary  line  from  the  mouth  of  the  Kansas  river  to 
the  northwestern  corner,  and  thence  east  to  the  Des  Moines 
river,  is  the  same  as  the  old  Indian  boundarv  line  above 
described  as  surveyed  in  1816.  This  was  apparently  accepted 
as  a  correctly  located  State  line  up  to  the  time  of  the  Platte 
purchase,  in  1836.  Immediately  after  this,  however,  during 
the  summer  of  1837,  a  new  suiTey  of  this  line  was  made,  in 
accordance  with  an  act  of  the  General  Assembly  of  Missouri. 
This  line  was  surveyed  by  Joseph  C.  Brown.  It  began  at  the 
rapids  on  the  Des  Moines  river  on  the  old  Indian  line.  The 
longitude  of  this  point  was  calculated  from  Elliott's  determi- 
nations, at  the  mouth  of  the  Ohio,  and  from  the  measurements 
of  the  Land  OflBce  survey,  and  was  determined  to  be  91°  46' 
40"  west  of  Greenwich.  The  latitude  was  determined  by 
astronomical  observations  to  be  40°  44'  6"  north.  Several 
latitude  determinations  were  made  along  the  line  and  observ- 
ations for  the  variation  of  the  compass  were  frequently 
taken;  a  compass  was  used  in  the  work,  and  its  bearings  were 
checked  by  back  sights.  The  total  length  of  the  line  from 
the  Des  Moines  to  the  Missouri  river  as  measured,  was 
203  miles  and  33  chains.  The  longitude  of  the  N.  W.  corner 
was  calculated  to  be  95''  39'  13"  and  the  latitude,  from  observ- 
ations about  40^"  44'. 

The  location  of  this  survey  seems,  however,  not  to  have 
been  acceptable  to  the  State  of  Iowa  and  more  or  less  liti- 
gation arose  therefrom.  Hence  in  1850,  a  new  survey  was 
ordered  by  the  Supreme  Court  of  the  United  States.*  The 
starting  point  taken  was  Sullivan's  N.  W.  corner,  established 
by  the  Survey  ot  1816. t  The  latitude  of  this  point  was 
determined  to  be  40°  34'  40"  3  N. ;  the  longitude  calculated 
from  the  Land  Office  maps  was  determined  to  be  94°  30'  W. 
of  Greenwich.  The  line  was  run  due  west  on  a  parallel  for 
a  distance  of  61  miles  and  61  chains  to  the  Missouri  river; 

♦  See  Howard's  Report,  Vol.  10. 

t  The  sunreyor  for  Missouri  was  R.  Walker,  and  the  one  for  Iowa  was 
Wm.  Dewey. 
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Burt's  solar  compass  was  used.  The  line  east  followed  Sulli 
van's  old  line,  notwithstanding  the  fact  that  the  latter  was 
found  to  be  quite  crooked  and  to  diverge  from  the  parallel  in 
many  places.  It  was  marked  by  posts  every  10  miles.  The 
length  of  this  portion  of  the  line  was  found  to  be  150  miles 
and  51 .80  chains,  making  the  total  length  of  the  boundary  line» 
from  the  N.  E.to  the  N.  W.corner,  211  miles,  32.  80  chains,  a 
result  differing  about  8  miles  from  that  of  the  Brown  survey 
of  1837.     The  line  as  thus  surveyed  was  adopted. 

The  survey  of  the  western  and  southern  boundaries  of  the 
State  from  the  mouth  of  the  Kansas  river  to  the  St.  Francois 
river,  was  originally-  begun  in  September  of  the  year  1823, 
shortly  after  Missouri  became  a  State.  The  surveyor  was 
Joseph  C.  Brown,  acting  under  the  instructions  of  Genl.  Wm. 
Eector,  surveyor  of  thoU.  S.  lands  of  Illinois  and  Missouri. 
The  line  was  completed  December  8 ,  of  the  same  year.  Accord- 
ing to  the  original  field  notes,  it  started  from  the  mouth  of  the 
Kansas  river,  after  observations  for  the  magnetic  variation  had 
been  made.  Thence,  it  continued  south  for  a  distance  of 
177  miles  to  a  determined  latitude  of  36°  30'  north.*  At  this 
point  the  S.  W.  corner  of  the  State  was  marked  by  a  stone 
post,  and  the  line  was  continued  east  to  the  St.  Francois 
river,  under  great  hardships  and  difficulties.  Determina- 
tions of  latitude  were  made  at  intervals  along  the  W.  to  E. 
line  and  the  party  was  at  one  place  as  much  as  31"  out  of 
position.  The  line  was  run  with  a  compass,  and  a  theodolite,, 
sextant  and  an  artificial  horizon  were  part  of  the  equipment. 
The  line  between  the  St.  Francois  and  Mississippi  rivers  was 
not  run  at  the  time  owing  to  the  exhaustion  of  the  party,  the 
equipment  and  the  funds.  The  distance  from  the  S.  W. 
corner  to  the  St.  Francois  river  was  determined  to  be  232 
miles  and  28  chains.  No  latitude  determination  was  made  at 
the  St.  Francois  river. 

The  survey  was  continued  by  Brown  the  following  year,  ia 
October,  1824.     According  to  the  field  notes  the  latitude  of 

*  Later  calculations  with  the  aid  of  the  Nautical  almanac  led  Mr.  BrowD 
to  place  this  point  at  36°  30'  4". 

A  resurvey  of  the  portion  of  this  line  between  the  26  mile  post  and  the 
Marais  des  Cygnes  riveron  the  62  mile,  was  made  in  November,  1844. 
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the  point  reached  at  the  end  of  the  past  years  work  was  36° 
30'  11".  Thence  the  course  of  the  St.  Francois  river  was 
meandered  out  down  to  a  determined  latitude  of  36^  N. 
Thence  a  line  was  run  due  east  to  the  Mississippi  river. 

The  Brown  survey,  probably  on  account  of  the  acknowl- 
edged inaccuracies  and  for  other  reasons,  was  not  acceptable 
and,  hence,  we  find,  in  the  year  1843,  a  new  survey  of  the 
southern  boundary  of  the  State  begun  under  the  direction  of 
a  joint  commission  from  Missouri  and  Arkansas,  in  accordance 
with  acts  of  the  respective  legislatures.  The  survey  was  begun 
on  the  Mississippi  river  on  the  latitude  36"^  N.  which  was 
determined  with  a  sextant  and  an  artificial  horizon.  The  line 
was  run  thence  west  to  the  St.  Francois  river,  a  distance  of  36 
miles  and  50  chains.  It  was  found  throughout  its  whole 
length,  to  be  about  600  yards  N.  of  the  line  determined  by 
the  Brown  survey.  Thence,  they  proceeded  north  to  a  point 
on  the  St.  Francois  river  which  they  determined  to  be  at  36° 
30'  N.  and  about  one  chain  north  of  the  old  Brown  line. 
The  line  thence  ran  W.  soon  crossed  the  Brown  line  and 
kept  south  of  it  the  remainder  of  the  distance.  At  no  other 
point,  however,  was  it  so  much  as  a  half  a  mile  south.  It 
terminated  4.83  chains  due  south  of  the  southwestern  corner 
of  the  State,  as  marked  by  Brown  in  1823.  This  last  survey 
made  the  south  line  of  the  State  about  ten  miles  longer  than 
did  the  earlier  one  and  this  latter  result  accorded  with  the  Land 
Office  surveys.  This  appears  to  be  a  carefully  conducted  sur- 
vey and  a  neatly  drawn  map  of  the  line  accompanies  the  copy 
of  the  original  notes  in  the  Land  Office  at  Jefferson  City.  The 
line  as  marked  by  this  survey  was  accepted  as  the  south 
boundary  of  the  State  and  is  still  recognized  as  such. 

Returning  from  this  digressive  sketch  of  the  history  of  the 
State  boundary  surveys  we  will  take  up  again  the  chronologic 
notice  of  explorations  and  maps  of  our  area. 

liector^s  and  JRoberdeau^s  map^  was  compiled  in  the  year 
1818.  It  is  entitled  *'  Sketch  of  the  Western  part  of  the 
Continent  of  North  America,  between  latitudes  35°  and  52° 
N."  It  extends  from  the  87th  Meridian  to  the  Pacific  ocean, 
and  is  on  a  scale  of  about  47  miles  to  the  inch.  It  was 
originally  drawn  by  Eoberdeau  of   the  U.   S.   Topographic 
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Engineers  under  the  direction  of  Wni.  Rector,  Surveyor  of 
the  U.  S.  for  the  territories  of  Missouri  and  Illinois,  and  was 
presented  by  the  latter  to  the  General  Land  Office.  It  was 
presented  as  probably  the  most  correct  map  of  the  country 
extant  at  that  time.*  In  it  are  presumably  incorporated  the 
results  of  the  meridian  and  boundary  surveys  which  had  been 
made  in  Missouri  prior  to  that  date.  The  Mississippi  river 
s,  however,  placed  from  60  to  100  miles  east  of  its  true 
position,  and  the  mouth  of  the  Kansas  river  is  fully  30  miles 
too  far  east.  St.  Louis  and  the  Missouri  river  are  some  80 
miles  south  of  where  they  should  he.  These  results  indicate 
that  the  observations  of  the  preceding  Lewis  and  Clarke  and 
Pike  expeditions  were  not  made  use  of. 

The  Long  Expedition  was  conducted  during  the  years  1819 
and  1820.  The  results  are  published  under  the  title  of 
**  Account  of  an  Expedition  from  Pittsburg  to  the  Rocky 
Mountains,"  etc.,  **  compiled  by  Edwin  James,  botanist  and 
geologist  for  the  expedition,  In  two  volumes  with  an  atlas." 
Philada:  H.  C.  Carey  and  I.  Lea,  1823.  The  party  proceeded 
down  the  Ohio  river  to  its  mouth,  and  thence  up  the  Miss- 
issippi and  Missouri  rivers.  They  were  provided  with  chrono- 
meters, sextants,  compasses  and  a  telescope.  Their  results 
are  embodied  in  a  map  accompanying  the  report,  on  a  scale 
of  about  75  miles  to  the  inch.  A  portion  is  shown  on  the 
sketch  on  page  85,  which  is  from  a  tracing  of  the  map. 
Eliot's  determinations  of  1797-98,  at  the  mouth  of  the  Ohio 
are  quoted  and  are  referred  to  in  later  determinations. 
These  are: 

Lat.  37°  0'  22.9"  N. 

Long.  88°  50'  42"  W.  of  Greenwich. 
Proceeding  up  the   Mississippi   river  the  position  of  Cape 
Girardeau  was  determined. 

From  three  observations—  37°  18'  39"  N.  Lat. 

From  traverse  measurements 

from  the  mouth  of  the  Ohio  89°  17'       W.  Long. 

The  mouth  of  the  **  Merameg" 
river  was  determined  to  be  at  39°  23'  29"  N.  Lat. 


\ 


*  A  reduced  copy  of  this  map  is  published  opposite  p.  23  of  Voi.  XI,  of 
he  reports  of  the  Pacific  R.  R.  Surveys. 
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The   location  of    St.   Louis  was  varioaBly  established  as 
follows: — 

Lat.  (mean  of  three  observations),             38°  36'  18"  N. 

Long.     "     "         "            "                        90°  6'  15"  W. 
"     (from  traverse  measurements 

from  mouth  of  Ohio),                   90'  2' 35"  W. 


The  mouth  of  the  MlsHOuri  river  was  similarly  determined 
to  be  at: 

Lat.  (mean  of  four  determinations),  38°  51'  39"  W. 

Long,  (from  lunar  observations),  89°  57'  W. 

Long,  (from  traversemeasurements),         90°  00'  40"  W. 

These    first   two    results   accord   quite    closely  with  Capt. 
Lewis's  earlier  observations. 
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The  following  determinatioDS  were  further  made,  up  the 
Missouri  river :  — 

Franklin,  Howard  Co. 

Lat.  (mean  of  three  determinations),  SS""  57'  09"  N. 

Long,  (mean  of  three  determinations),       92^  57'  05"  W. 

Fort  Osage. 
Lat.  (mean  of  three  determinations),       39°  09'  33^'  N. 

The  State  line  is  introduced  in  the  original  map  in  the 
position  shown  on  the  accompanying  sketch;  also  the  old 
Osage  boundary  lino.  The  true  drainage  of  the  Ozark  region 
is  faintly  suggested,  though  the  peculiar  system  of  tributaries 
of  Black  river  is  wholly  imaginary. 

Finley's  map  of  North  America  was  published  in  1826, 
under  the  title  of  **  Map  of  North  America,  including  all  the 
recent  geographical  discoveries."  A  reduced  copy  is  included 
opposite  p.  30  of  Vol.  XI.,  of  the  Pacific  railway  reports. 
The  portion  embracing  Missouri  shows  nothing  in  advance  of 
the  earlier  Long  map,  and  is  probably  largely  copied  from 
that  map.  The  Ozark  mountains  are  outlined  in  a  general 
way,  but  the  drainage  system  of  that  area  is  verj'  inaccurate. 

In  1825  a  survey  of  a  road  from  Fort  Osage  to  Taos  in  New 
Mexico  was  begun  by  order  of  the  U.  S.  Government,  by  J. 
C.  Brown.  Fort  Osage  was  the  startling  point,  which  was 
taken  at  93°  51'  03".* 

In  1837  there  appeared  a  map  on  a  scale  of  50  miles  to  the 
inch,  compiled  by  the  United  States  Topographical  Bureau, 
entitled  ^<  A  map  illustrating  the  plan  of  the  defenses  of  the 
western  and  northwestern  frontier."  It  was  compiled  under 
the  direction  of  Col.  J.  J.  Abert,  and  is  published  in  Senate 
Document  No.  65  second  session,  25th  Congress.  The  repre- 
sentation of  Missouri  is  much  in  advance  of  that  of  any  pre- 
viously published.  The  Mississippi  river  is  placed  about  10 
miles  west  of  its  true  position,  but  the  latitudes  of  points  along 
it,  in,  and  adjacent  to  the  State,  are  fairly  correct.  The 
drainage  displayed  of  the  interior  bears,  in  a  general  way,  a 
close  resemblance  to  that  of  our  modern  maps ;  especially  of 
the  Ozark  region  is  the  representation  of  the  drainage  an  ad- 

♦  See  Pacific  R.  U.  Reports,  Vol.  XI,  p.  25. 
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▼ance  over  earlier  maps.  From  the  results  of  the  Land  Office 
surveys  many  such  details  were  doubtless  incorporated. 

Between  the  years  1836  and  1840,  certain  surveys  were 
conducted  and  observations  were  made  by  I.  N.  Nicollet,  for 
the  government  along  the  Mississippi  and  Missouri  rivers. 
The  results  are  contained  in  Senate  Document  No.  237,  26th 
Congress, second  Session;  a  map  accompanies  this  embracing 
the  territory  between  38°  and  40"^  30'  of  Lat.  and  between 
89°  and  101°  of  Long.  He  is  credited  with  having  made  the 
first  use  of  the  barometer  in  connection  with  such  work  in  the 
west.  The  longitude  of  St.  Louis  cathedral  was  determined 
to  be  90°  15'  10",  and  that  of  Fort  Leavenworth  94°  44'.* 

A  fair  summary  of  the  existing  knowledge  of  geographic 
locations  about  the  middle  of  this  century,  is  contained  in  a 
table  in  **  French's  Historical  Collections  of  Louisiana  "  (1846- 
53)  in  which,  along  with  many  others  beyond  the  limits  of 
Missouri,  the  following  locations  are  given.  They  are  de- 
rived from  determinations  of  Long,  Nicollet  and  others. t 

ill  IP^^     5^  1^1 

New  Madrid lUo  36°  34'  30''  89°  17'  15" 

Cape  Girardeau 1257  37M8' 39"  89°  17'    0" 

St.  Genevieve,  church 1330  372  37°  59'  47"  90°  11'  10" 

St.  Louis,  cathedral  garden 1390  382  38°  37'  28"  90°  15'  39" 

Missouri,  mouth  of,  south  bank.  1408  388  38°  50'  50"  90°  13'  45" 

Gasconade  river,  mouth  of 1513  38°  41'  40"     

Portiand,  Callaway  county 1523  38°  42'  57"  91°  40'  15" 

Osage  river,  mouth  of 1543  38°  35'    0"    

Boonville   1604  530  38°  57'  18"  92°  41'  30" 

Grand  river,  S.  W.  of  mouth 1670  39°  19'    0"    

Old  Fort  Osage,  right  bank 1748  39°    9' 33"     

Kansas  river,  mouth  of 1790  39°    5' 25"     

Fort  Leavenworth 1820  746  39°  22' 40"  94°  44'    0" 

*  According  to  the  measurements  of  the  Land  Office  surveys  the  longi- 
tude of  Fort  Leavenworth  is  94°  68%  while  the  most  recent  results  make 
the  longitude  of  the  observatory  of  Washington  University,  St.  Louis,  90^ 
12*  30".  Similarily  the  longitude  of  Fort  Osage  as  determined  by  J.  C. 
Brown  in  1826  was  93°  51',  while  the  Land  Office  measurements  make  it 
94°  15';  the  longitude  of  Westport  was  determined  by  Freemont  in  1843  to 
be  94°  22',  and  by  Land  Office  measurements  it  is  94°  37'. 

t  Historical  Collections  of  Louisiana.  By  B.  F.  French.  Vol.  II,  p.  298. 
New  York:  Wiley  &  Putnam,  1846-63. 
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In  the  year  1858  was  published  the  map  compiled  by  Lieut. 
G.  K.  Warren  to  accompany  the  reports  of  the  Pacific  railway 
surveys.  It  is  contained  in  Vol.  XI  of  the  series  of  reports. 
In  preparing  this  map  Lieut.  Warren  studied  carefully  many 
of  the  previously  published  maps  which  have  been  described 
here,  and  he  utilized  the  various  astronomical  determinations 
of  the  earlier  exploration,  though  in  a  discriminating  way ;  he 
also  had  available  the  Land  Office  records  aud  to  these  were 
added  the  data  obtained  by  the  newly  executed  surveys  of 
the  various  practicable  railway  routes  to  the  Pacific  ocean. 
The  result  was,  consequently,  a  map  much  in  advance  of  any- 
thing so  far  published,  both  as  to  accuracy  of  location  and 
amount  of  detail  included,  A  copy  of  a  tracing  of  this  map 
is  presented  here,  and  a  brief  inspection  will  suffice  to  show 
that,  for  the  scale  used,  a  much  better  outline  map  of  the 
State  could  hardly  be  prepared  from  our  best  maps  of  to-day. 


With  the  Warren  map  and  the  results  of  the  Pacific  railwny 
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surveys,  we  reach  the  end  of  what  we  may  term  the  period  of 
explorations,  when  the  work  was  of  the  nature  of  a  reconnois- 
sance,  when  determinations  were  confessedly  of  only  very 
approximate  nature  and  little  or  no  detail  was  attempted. 
During  the  next  decade  the  war  and  the  succeeding  years  of 
reorganization  prevented  any  further  progress  of  geographic 
work.  Not  until  after  the  year  1870  was  such  resumed  and 
we  then  pass  into  what  may  be  called  the  period  of  exact  and 
detailed  mapping. 

The  work  of  the  U.  S.  Coast  &  Geodetic  JSwrvey.  — 
The  beginning  of  precise  and  detailed  geographic  work 
was  the  extension  of  the  trans-continental  chain  of  tri- 
angles by  the  U.  S.  Coast  and  Geodetic  Survey  from  Illinois 
into  Missouri.  This  was  started  in  the  year  1871,  when  a 
base  line  was  measured  in  the  Missouri  bottoms  and  several 
stations  were  selected.  During  the  year  1873  triangulating 
was  resumed  and  was  extended  32  miles  west  of  St.  Louis ; 
during  the  years  1874  and  1875  it  was  extended  to  the  Gas- 
conade river  and  during  the  years  1879  to  1886  the  work  was 
continued  uninterruptedly  and  the  triangles  were  carried  en- 
tirely across  the  State  into  Kansas.  The  position  of  this 
chain  of  triangles  in  the  State  is  clearly  shown  in  the  dia- 
gram on  page  90.  Following  this  belt  of  triangles,  precise- 
leveling  has  now  also  been  completed  across  the  State  by  the 
Coast  and  Geodetic  Survey.  This  work  was  carried  from  St. 
Louis  to  New  Haven  in  the  year  1882;  from  New  Haven  to 
Jefferson  City  in  1888  and  from  Jefferson  City  to  Kansas  City 
in  1891. 

T/ie  Mississippi  River  Commission  was  organized  in  the  year 
1879.  At  this  date  only  about  18  miles  of  the  river  from 
Cairo  down,  had  been  mapped.  Since  that  time,  according 
to  data  kindly  furnished  by  Capt.  Carl  F.  Palfrey,  the  present 
secretary  of  the  Commission,  their  operations  have  been  as 
follows,  up  to  1891 :  — 

**  Under  the  appropriations  of  1881-82,  in  the  working 
seasons  of  1881-2-3,  this  work  was  carried  southwards  beyond 
the  limits  of  Missouri.  Also  triangulation  was  carried  north- 
wards to  Keokuk,  Iowa,  covering  the  Missouri  front.  Under 
the  appropriation  of  August  11th,  1888,  in  what  remained  of 
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the  season  of  1888  and  in  that  of  1889,  topographical  work 
was  completed  from  Cairo  to  Alton,  III.  The  section  of  pre- 
cise levels  from  Illinois  river  to  Cairo  was  run  in  1880 ;  that 
northward  from  Illinois  river  in  1883.  Even  if  there  should 
be  no  appropriation  at  this  session  of  Congress,  the  topography 
will  reach  the  northern  boundary  of  Missouri  during  the 
working  season  of  this  year.  The  reduction  and  publication 
of  maps  has  followed  the  same  course  as  the  field  work.  Ten 
sheets,  scale  1 :  20000,  from  Cairo  to  the  southern  boundary  of 
Missouri  were  published  in  1888-89 ;  14  sheets,  from  Cairo  to 
Carondelet,  have  been  published  in  1890-91.  Unless  there  is 
an  appropriation  at  this  session  it  is  not  probable  that  publi- 
cation can  be  continued  at  present." 

The  area  mapped  by  the  Commission  is  shown  on  the 
diagram  opposite  page. 

The  published  maps  of  the  Mississippi  river  Commission  are 
on  two  scales.  One  series  consists  of  large  sheets  22  inches  by 
36  inches,  on  a  scale  of  about  31  inches  to  the  mile.  These 
show  all  detail  of  importance  to  the  navigator,  such  as  the 
shore  line,  the  positions  of  bars,  and  the  depths  of  the  water; 
the  topography  on  each  side  of  the  alluvial  plain  is  shown  in 
five  foot  contours,  timbered  and  open  country  are  distin- 
guished and  many  other  recognizable  land  marks  are  intro- 
duced. The  second  series  of  maps  are  not  much  more  than 
reductions  of  the  larger  maps  and  include  less  detail.  They 
are  issued  on  a  scale  of  one  mile  to  the  inch,  in  sheets  12  by 
22  inches. 

The  work  of  the  Missouri  River  Commission  was  begun  in 
1878.  Their  mapping  is  similar  to  that  of  the  Mississippi  river 
Commission  and  in  the  words  of  their  reports,  embraces  **  an 
accurate  delineation  of  the  shore  line,  islands  and  sand  bars," 
the  general  topographical  features  of  the  valley  and  the  line 
of  bluff  bordering  the  same,  the  whole  checked  by  a  system 
of  triangulation  carried  along  the  river  banks."  Soundings 
were  also  made  along  lines  normal  to  the  current  and  from 
500  to  1500  feet  apart.  The  survey  commenced  in  1878  at 
the  town  of  Weston  and  was  extended  thence  to  Boonville 
during  that  year;  a  line  of  unchecked  levels  was  carried 
along  with  it.     During  1879  the  survey  and  line  of  unchecked 
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levels  was  continued  to  St.  Louis.  In  1880  a  line  of  care- 
fully checked  levels  was  run  from  Sioux  city,  Iowa,  to  the 
mouth.  During  the  succeeding  years,  up  to  October  1884,  no 
further  surveying  was  done,  but,  during  the  fall  of  that  year, 
the  Commission  determined  upon  a  secondary  triangulation 
of  the  river  from  bluff  to  bluff  and  also  determined  to  establish 
lines  of  permanent  bench  marks,  the  whole  to  be  connected 
with  the  former  survey.  This  work  was  commenced  October 
12th  at  Glasgow  and  reached  Boonville  December  15th ;  the 
work  was  continued  all  of  the  winter  and  was  closed  with  the 
Coast  Survey  triangulation  station  at  Tavern  Rock  the  follow- 
ing May.  In  1889  triangulation  was  extended  above  Fort 
Leavenworth.  In  the  autumn  of  1890  a  new  shore  line  sur- 
vey was  made  of  the  whole  of  that  portion  of  the  river, 
within  the  State.  One  series  of  maps  is  published  containing 
the  results  of  this  work,  on  a  scale  of  one  mile  to  the  inch. 
The  area  covered  by  these  sheets  is  also  indicated  on  the 
diagram  on  page  90.  They  contain  less  detail  than  do  the 
larger  sheets  of  the  Mississippi  river  survey. 

The  United  States  Geological  Survey  has  undertaken,  as 
part  of  its  work,  the  preparation  of  a  topographical  atlas  of 
the  country.  For  this  purpose,  along  with  work  prosecuted 
elsewhere,  maps  have  been  constructed  of  about  one-third  of 
the  area  of  this  State.  The  distribution  of  this  mapping  is 
clearly  shown  in  the  diagram  on  page  90.  The  survey 
was  begun  in  the  year  1884  and  was  continued  uninterrupt- 
edly up  to  July  of  1889.  Since  that  time  no  further  work 
has  been  done.  The  product  up  to  the  present  date  is  25 
sheets  in  Missouri  and  five  sheets  including  portions  of 
Missouri  and  Kansas,  all  on  a  scale  of  TTsWrr*  or  about  2 
miles  to  the  inch,  with  a  contour  interval  of  50  ft. ;  also  two 
sheets,  including  St.  Louis  and  parts  of  St.  Louis  county,  and 
Illinois,  on  a  scale  of  ^Tsinr*  or  about  one  mile  to  the  inch, 
with  a  contour  interval  of  20  ft.  All  of  these  sheets  are  of 
uniform  size,  16^  by  20  inches,  and  the  area  represented  on 
each  is  a  geographic  one  and  is  a  fraction  of  a  square  degree  of 
latitude  and  longitude.  These  maps  have  represented  upon 
them  the  drainage  in  blue;  the  hypsometry  in  brown;,  the 
cultural  features,  such  as  towns,  railroads,  roads,  political  and 
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cadastral  division  lines  in  black.  They  constitute  the  first 
series  of  maps  which  even  attempts  to  display,  in  a  compre- 
hensive and  systematic  way,  the  topography  of  the  State,  or 
of  any  large  part  of  it.  They  are  much  in  advance  of  any- 
thing previously  published.  The  principal  objections  which 
can  be  urged  against  them  are  that  the  scale  is  too  small  and 
the  contour  interval  too  great  for  the  characteristics  of  much 
of  the  topography  of  the  State  to  be  well  brought  out  or  for 
many  valuable  details  to  be  closely  located  or  even  included. 
Further  the  method  of  work  employed  furnished  a  weak 
vertical  control  and  the  altitudes  represented  are,  hence,  very 
inaccurate  in  places.  A  fifty  foot  contour  and  a  scale  of  two 
miles  to  the  inch  though  calculated  to  well  display  the  general 
features  of  a  mountainous  country  of  large  and  bold  features, 
fails  to  be  adequate  in  a  prairie  country  where  differences  of 
elevation  of  twenty  feet  are  significant  and  conspicuous. 

The  method  of  construction  of  these  maps  is  described  in 
the  following  words  by  Mr.  Henry  Gannett,  Chief  Topog- 
rapher of  the  United  States  Geological  Survey,  in  a  letter  to 
the  writer:  — 

*•  The  primary  horizontal  control  consists  of  the  triangula- 
tion  of  the  Coast  and  Geodetic  Survey  and  of  the  Missouri 
River  Commission,  supplemented  where  these  surveys  have 
not  extended,  by  astronomic  determination.*  The  secondary 
horizontal  control  consists  in  part  of  the  location  made  by  the 
U.  S.  Land  Surveys  (their  township  and  section  corners)  this 
system  having  been  connected  with  the  primary  locations  for 
the  purpose  of  eliminating  their  accumulated  errors ;  and  in 
part  of  traverses  of  roads  and  other  routes  of  travel.  In  these 
traverses  the  directions  were  measured  by  compass  and  dis- 
tances by  the  wheel.  The  primary  measurements  of  height 
were  obtained  from  levels  along  the  Missouri  river  and  the 
profiles  of  railroads,  secondary  height  measurements  were 
made  by  the  cistern  and  aneroid  barometers,  the  latter  being 
corrected  by  comparison  with  cistern  barometer  and  by  com- 
parison with   the  known  heights  of  points  upon  railroads. 

*  Points  were  established  at  Springfield  and  Bolivar,  Mo.,  and  at  points 
adjacent  to  the  State  line  in  Kansas.    A.  W. 
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The  sketching  was  done  in  approximate  contours  upon 
sketching  boards  directly  from  the  country  as  copy.* 

<<  I  have  not  at  hand  the  figures  of  cost  attendant  upon  this 
work  heretofore,  but  from  experience  in  similar  regions  in 
recent  years,  I  should  place  the  expense  of  the  work  in  the 
northern  prairie  poi-tion  of  the  State,  including  all  expenses 
connected  with  it,  at  about  two  dollars  a  square  mile.  In  the 
broken  and  heavily  timbered  southern  portion  of  the  State  I 
would  say  that  a  satisfactory  map  could  be  made  for  between 
three  and  four  dollars  per  square  mile,  and  here  the  cost  would 
depend  greatly  upon  the  character  of  the  men  engaged  upon 
it,  for  it  is  a  very  difficult  piece  of  country  to  survey. t  The 
above  figures  imply  of  course  that  the  map  is  to  be  made  for 
publication  upon  the  scale  of  xrAnnr*  Increase  of  scale 
would  increase  the  expense  incident  to  the  survey  consider- 
ably.'' X 

A  serious  defect  in  these  maps  for  many  every-day  uses  is 
the  omission  of  the  township  range  and  section  lines.  The 
political  division  lines  are  shown,  but  these  are  much  less  per- 
manent and  of  less  general  use  than  are  the  omitted  cadastral 
lines. 

The  Missouri  Geological  Survey  has  had  an  intermittent 
existence  since  the  year  1853.  The  first  survey,  under  Prof. 
G.  C.  Swallow,  was  in  operation  from  that  year  until  June, 
1861 ;  the  second  survey,  under  Messrs.  A.  D.  Hager,  Raphael 
Pumpelly  and  G.  C.  Broadhead  successively,  continued  from 
the  year  1870  until  1875;  the  third  survey,  under  Mr.  Arthur 
Winslow,  began  in  the  autumn  of  the  year  1889  and  is  still  in 

*  Since  this  work  was  commenced,  in  1884,  the  improyements  of  instra- 
ments  and  methods  have  been  such  that  in  similar  country  there  will  be 
considerable  differences  in  the  methods  employed  at  present,  for  instance 
the  cistern  barometers  would  not  be  employed  but  in  place  thereof  lines  of 
dip  angles  would  be  run  at  intervals  for  the  purpose  of  checking  the  indi- 
cations of  the  aneroids  which  would  be  employed  in  the  measurement  of 
minor  heights.  The  plane  table  provided  with  a  compass  for  orienting 
would  be  employed  in  traversing. 

t  These  estimates  do  not  include  the  cost  of  engraving  and  printing. 
A.W. 

X  Similar  maps  on  a  scale  of  1 :62,500  constructed  by  the  U.  S.  Geological 
Survey  of  Massachusetts,  Rhode  Island  and  Connecticat,  cost  in  the  vicinity 
of  $10.00  per  square  mile.    A.  W. 
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progress.  The  work  of  the  First  and  Second  Geological 
Surveys  included  little  original  work  in  the  line  of  geographic 
mapping.  Accompanying  the  county  reports  of  these  surveys, 
there  are  small  maps  published  on  scales  of  three  and  four 
miles  to  the  inch  of  some  thirty  counties.  These  maps  con- 
tain, in  addition  to  the  geological  matter,  such  facts  of  geog- 
raphy and  topography  as  could  be  obtained  from  the  Land 
Office  plats  and  from  published  maps,  supplemented  by  observa- 
tions made  in  the  field  while  prosecuting  geologic  work.  The 
counties  are  printed  on  separate  sheets  on  which  the  town- 
ship range  and  section  lines  are  shown,  and  the  towns,  railways 
and  drainage;  at  times  prominent  elevations  are  indicated  by 
hachure  lines,  but  this  only  at  intervals.  The  amount  of 
detail  shown  on  the  different  sheets  is  quite  variable*  In 
addition  to  these  county  maps,  there  were  published  under 
the  Pumpelly  management,  as  a  result  of  original  work,  a 
topographic  map  of  Pilot  Knob  and  vicinity  on  a  scale  of  about 
1200  feet  to  the  inch,  and,  under  the  Broadhead  management, 
a  contoured  map  of  the  Granby  mining  district  on  a  scale  of 
300  feet  to  the  inch. 

The  Third  Geological  Survey,  now  in  progress,  has  under- 
taken, as  part  of  its  work,  the  preparation  of  detailed  maps 
of  different  portions  of  the  State.  These  maps  include  the 
details  of  the  topography  as  well  as  those  of  the  geology 
proper.  The  scale  adopted  is  gajoo  ^^  about  one  mile  to  the 
inch.  The  area  represented  by  each  sheet  is  a  quadrilateral  of 
15"  extent  in  latitude  and  longitude  ;  this  may  be,  within  the 
State,  anywhere  between  228  and  240  square  miles.  The  size 
of  the  sheet,  including  the  margin,  is  16f  by  20|^  inches. 
This  work  has  been  prosecuted  during  the  field  seasons  of  the 
years  1890  and  1891,  and,  as  a  result,  there  have  been  surveyed 
and  plotted  up  to  date  ten  sheets,  distributed  as  shown  on  the 
diagram  opposite  p.  91.  During  the  present  field  season  three 
or  four  more  will  be  surveyed. 

The  map  attached  at  the  end  of  this  paper  is  a  printed  copy 
of  one  of  these  sheets,  from  engravings  on  stone.  As  is  there 
shown  the  drainage,  the  hypsometry  and  the  cultural  features 
are  represented  respectively  in  blue,  brown  and  black,  as  on 
the  sheets  of  the  U.  S.  Geological  Survey.     The  scale  is,  how- 
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ever,  twice  as  great,  the  coDtour  interval  is  20  ft.  instead  of 
50  ft.,  the  township  and  section  lines  are  added  and  the  dis- 
tribution of  the  formations  and  other  geological  facts  are 
shown.*  The  adoption  of  the  larger  scale  permits  the  repre- 
sentation of  much  valuable  detail  which  is  omitted  from  the 
U.  S.  Geolos^ical  Survey  sheets  and  the  methods  used  insure 
much  greater  accuracy  in  the  determination  of  both  horizontal 
position  and  altitude. 

The  methods  by  which  these  maps  are  constructed  are  some- 
what different  from  those  used  by  the  U.  S.  Geological  Survey. 
They  are  the  outgrowth  of  work  prosecuted  under  the  writer's 
direction  during  the  past  four  years;  they  are  the  most  satis- 
factory, to  his  knowledge,  for  accomplishing  all  the  ends  in 
view,  both  with  regard  to  cost  as  well  as  quality  of  product. 
The  geographic  co-ordinates  of  the  sheet  have  first  to  be 
determined.  For  this  purpose  the  results  of  the  triangulation 
of  the  U.  S.  Coast  and  Geodetic  Survey,  and  of  the  Missis- 
sippi and  Missouri  Kiver  Commissions  are  used  where  appli- 
cable ;  elsewhere  astronomical  determinations  have  been  made. 
These  results  furnished  the  primary  horizontal  control,  and 
subject  to  such  control,  the  township  and  range  lines  are 
located  on  the  sheet.  Within  each  cadastral  township,  so 
outlined,  the  section  lines  were  located  from  the  Land  Office 
sheets,  discrepancies  within  such  townships  being  distributed. 
The  railway  lines  were  plotted  from  the  maps  of  the  respect- 
ive roads  and  these,  together  with  the  section  and  other  land 
division  lines,  served  as  lines  of  horizontal  control.  The 
drainage  has  been  plotted,  in  part,  from  the  Land  Office  sheets, 
at  least  the  points  of  intersection  of  streams  and  section  lines 
have  been  generally  obtained  in  this  way.  Such  locations  are, 
however,  checked  by  frequent  intersections  with  the  meander 
lines  of  the  topographic  work.  Vertical  control  for  contour- 
ing is  obtained  primarily  from  the  precise  leveling  of  the 
Coast  and  Geodetic  Survey  and  of  the  River  Commissions  and, 
secondarily,  from  the  profiles  of  the  various  railways.  In 
addition  to  these,  lines  of  level  are  run  by  the  Geological 
Survey  through  each  township,  which  furnish  frequent  bench 
marks  and,  in  addition,  fix  with  exactness  the  relative  eleva- 

*  A  section  sheet  accompanies  this  map,  as  issued  by  the  Geological 
Survey,  showing  the  structure  of  the  area  and  details  of  the  stratigraphy. 
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tions  of  coal  beds  and  topographic  features  of  special  impor- 
tance. Between  these  lines,  altitudes  have  been  determined 
by  aneriod  barometer  measurements  along  the  lines  of  meander 
surveys.  Such  meander  work  was  performed  with  hand  com- 
pass and  paced  distances  following  along  roads,  or  along  sec- 
tion or  other  land  lines,  and,  in  all  cases,  was  checked  by 
frequent  intersections  with  such  lines.  In  such  surveys  the 
topography  was  sketched,  at  the  same  time,  directly  into  the 
note  book  and  all  observed  geological  occuiTences  were  located 
in  their  proper  topographic  positions.  These  methods  are 
accepted  as  adequate  for  the  construction  of  a  topographic 
map  for  purposes  in  view,  on  the  scale  and  with  contour 
interval  used.  More  must  not,  however,  be  demanded  of 
such  maps,  than  these  considerations  warrant,  though  they  will 
prove  of  value  in  the  future  for  many  other  industrial  and 
scientific  uses  than  those  for  which  they  were  especially  con- 
structed. They  portray  with  exactness  the  distribution  of 
upland  and  lowland  with  reasonable  faithfulness  the  relative 
elevations  of  the  various  hills.  It  is  not  maintained  that  the 
exact  amount  of  grading  necessary  for  the  construction  of  a 
railway  across  the  areas  represented  can  be  calculated  from 
the  study  of  these  maps ;  yet,  on  the  other  hand  the  general 
question  of  the  practicability  of  construction  along  any  line 
can  be  determined  at  a  glance. 

The  plan  of  publication  proposed  for  these  sheets  contem- 
plates that  they  shall  be  issued  under  paper  covers,  together 
with  the  accompanying  section  sheet,  unfolded  at  the  end  of 
a  folio  report  of  a  dozen  or  more  pages  of  the  same  size  as 
the  map.  A  series  of  these  sheet  reports  can  be  bound  later 
under  more  substantial  board  covers.  The  areas  selected  for 
such  detailed  work,  are  those  which  are  of  prominent  economic 
importance,  or  which  are  of  great  geologic  and  scientific  in- 
terest. It  is  the  intention  to  complete  several  such  sheets 
each  year,  along  with  the  other  work  of  the  survey  of  more 
general  nature.  The  value  of  such  detailed  work  to  the  State 
is  second  to  none  among  the  various  products  of  the  Survey's 
operations  and  we  feel  little  hesitation  in  predicting  that  this 
series  of  maps  and  accompanying  sections  and  reports  will 
prove  of  more  substantial  and  enduring  value  than  any  other 
of  the  publications. 
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The  cost  and  the  quality  of  this  mapping  depend  very  greatly 
upon  the  character  and  talent  of  the  men  executing  it.  The 
work  demands  a  sound  constitution,  industry  and  perseverance, 
attention  to  details  and,  above  all,  an  eye  for  topography. 
The  sluggard  has  no  liking  for  the  work,  the  slurrer  should 
have  no  place  in  it.  This  work  of  the  Survey  so  far,  is  dis- 
tributed over  prairie  and  timber  country,  in  flat  and  in  hilly 
portions  of  the  State.  The  results  have  been  reached  at  the 
extremely  low  cost  of  not  more  than  $2.00  per  square 
mile.  This  includes  the  cost  not  merely  of  the  topographic 
work,  but  also  of  incidental  geological  work,  as  well  as  the 
reduction  of  notes  and  the  plotting  of  maps  and  sections. 
The  cost  of  engraving  and  printing  is,  of  course,  not  included, 
nor  is  the  cost  of  triangulation,  of  astronomical  work,  or  of 
administration.  The  figure  given  covers  merely  the  salaries 
and  expenses  of  the  parties  doing  the  work  in  field  and  office. 
It  is  believed  that  the  work  can  be  extended  into  any  portion  of 
the  State  at  an  average  cost  of  little  more  than  this  amount  and 
an  allowance  of  $3.00  per  square  mile  is  certainly  most  ample. 

As  a  necessary  preliminary  to  the  detailed  mapping  in  the 
State  the  latitudes  and  longitudes  of  a  number  of  points  have 
been  determined.  These  were  made  in  part  by  the  U.  S. 
Geological  Survey  and  in  part  by  the  U.  S.  Coast  and  Geo- 
detic Survey,  both  being  assisted  by  Prof.  H.  S.  Pritchett 
of  the  Washington  University  Observatory.  The  points  thus 
far  determined  as  indicated  on  the  map  are :  — 

Springftbld,  Green  County  (U.  S.  G.  S.)  Lat,  Long. 

Pier,  in  Drury  College  grounds  Sr  13'  15.96"    93^  17'  17.58" 

BoTJVAR,  Folk  County  (U.  8.  G.  8.) 

Pier,  In  8.  W.  Baptist  CoUege  grounds         37°  36'  35.22"    93^  24'  47.68" 
St.  Louis  (Prltcliett) 

Pier,  Observatory  Waslilngton  University    88°  38'     3.6"    90°  12'  30" 
IRONTON,  Iron  County  (U.  S.  C.  &  G.  S.  & 
Mo.  G.  S.) 

Pier,  just  east  of  depot  37°  86'  30.76"    90°  37'  36.68 

POTOSI,  WASHINGTON  COUNTY  (U.  8.  C.  &  G. 

S.  &  Mo.  G.  8.) 
Pier,  Court  House  yard  37°  56'  14.62"    90°  47'  16.16 

Macon  City,  Macon  County  (U.  8.  C.  &  G. 
S.  &  Mo.  G.  8.) 
Pier,  Court  House  yard  89°  44'    32.9"    92°  28'    14.2" 

Columbia,  Boons  County  (Pritcliett) 

Ob«ervatory  State  University  38°  56'    51.6"    92°  19'  34.05" 

Glasgow,  Howard  County  (Prltcliett) 

Observatory  College  39°  13'    45.6"    92°  49'  29.65" 
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Reference  to  surveys  and  original  maps  in  the  State,  would 
not  be  complete  were  mention  omitted  of  all  the  various 
railway  surveys  and  the  resultant  maps.  These  have  fur- 
nished a  great  amount  of  data  and,  were  all  the  results  of  such 
surveys  available  we  should  have  material  for  the  construction 
of  topographic  maps  of  considerable  portions  of  the  State. 
As  it  is  their  locations  of  constructed  lines  are  valuable  base 
lines  for  all  operations  of  geographic  surveying  and  their  pro- 
files  are  invaluable  for  determinations  of  altitude. 

Innumerable  maps  have  been  constructed  of  the  State  of 
which  no  mention  has  been  made  here.  The  reason  for  this 
is  that  these  maps  are  compiled  and  are  not  prepared  from 
new  and  original  surveys.  All  of  what  is  entitled  to  the  name 
of  original  geographic  work,  in  an  extended  sense,  is  referred 
to  here.  Many  excellent  and  serviceable  maps  have  been 
compiled  from  the  Land  Office  plats,  supplemented  by  rail- 
way maps.  Many  county  atlases  have  been  similarly  pre- 
pared. To  these,  county  roads,  post-offices,  school-houses, 
churches,  boundaries  and  other  such  features  are  added  from 
county  records  and  from  observations  on  the  ground. 
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FLOWERS    AND    INSECTS— LABIATM. 

Charles  Hobebtson. 

Teucrium  Canadense  L. — The  plant  is  rather  common  in 
low  grounds.  The  stems  rise  from  5  to  10  dm.  and  bear 
rather  conspicuous  racemes  of  flowers  which  are  pale  purplish 
marked  with  darker  purple. 

The  fertilization  of  the  perfect  flower  is  well  described  by 
Foerste,  in  Am.  Nat.  XX,  66.  It  is  proterandrous,  as  in 
other  species  of  the  genus.  Foerste  thinks  that  spontaneous 
self-fertilization  occurs,  and  states  that  the  visits  of  the  bees 
seem  to  be  less  frequent  than  with  most  cross-fertilized 
Labiatae. 

The  flowers  project  nearly  horizontally.  The  tube  is  cleft 
on  the  upper  side,  so  that  even  the  lateral  divisions  of  the 
upper  lip  form  part  of  the  lower  lip.  The  stamens  and  style, 
therefore,  are  not  protected  as  in  the  typical  Labiates,  but 
rise  nearly  upright  and  bend  forwards.  If  the  flowers  were 
arranged  in  a  nearly  flat-topped  inflorescence,  as  in  Pycnan- 
themumj  we  would,  no  doubt,  find  them  visited  for  honey  and 
pollen  by  quite  a  miscellaneous  set  of  insects.  The  form  of 
the  inflorescence,  however,  serves  to  ofl^set  some  of  the  disad- 
vantages in  the  structure  of  the  flowers,  for  the  stamens  are 
protected  by  the  flowers  above  them ;  so  that  it  is  not  easy  for 
insects  to  land  directly  upon  them,  and  the  lateral  position  of 
the  flowers  makes  it  inconvenient  for  the  less  specialized 
flower-insects  to  land  upon  them.  This  plant  is  gynodioe- 
eious,  the  female  form  being  much  more  common  in  my 
neighborhood. 

I  have  found  the  flowers  in  bloom  from  June  24  to  Aug.  13. 
On  five  days,  July  6-10,  I  observed  the  following  visitors,  all 
sucking  honey : — 

Apidcs:  (1)  Apia  meliflca  L.  $iab.;  (2)  Bombas  vlrglniciui  OUv.  g;  (8) 
Melissodesbimacolata  Lep.  cf  $ ;  (4)  MagachUe  brevis  Say  $. 
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As  far  as  observed  the  flowers  of  Teucrium  are  adapted  to 
bees,  and  most  of  the  species  specially  to  bumble-bees,  as 
shown  in  the  following  table.  In  some  of  the  species  the  tube 
is  so  shortened  as  to  admit  mid-length  or  even  short-tongued 
bees. 
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m 

n 
s 
o 

OTHEB 
BEES. 

OTHEB 
INSECTS. 

TUBE 

IN  MM. 

Teucrium  Scorodonia— Low  Germany —  Miiller* 

Pyrenees — MacLeod .... 
Chamffidrvs  —  AIds  —  Miiiler 

6 
8 
8 
2 

4 
6 

5 

1 

9-10 

1 

1 

7-10 

Pyrenees  —  MacLeod . . 
Pyrenaicum —          "                " 
MoDtannm  —  AIds  — Miiiler  • 

1 
2 
2 
8 

1 

A 

Scordinm  —  Low  Germany—  Miiiler.. 

4 

Botrys—              ♦*                          " 
Canadense  — -  Illinois  ......•..•..••.. 

...... 

6 

V 

Mentha  Canadensis  L. —  The  plant  is  common  in  wet  places. 
The  stem  rises  from  five  to  ten  dm.,  is  much  branched  and 
bears  in  the  axils  of  the  leaves  numerous  whorls,  each  with 
many  white  flowers,  whoso  lobes  are  faintly  marked  with 
purplish. 

The  flower  has  a  form  much  as  in  Lycopus^  the  cleft 
upper  lip  appearing  as  an  almost  equal  lobe  of  a  four-lobed 
corolla.  The  slight  irregularity  has  little  significance,  except 
as  a  trace  of  a  former  condition,  for  insects  land  indefiuitelj 
upon  the  flower  clusters,  approach  the  separate  flowers  from 
every  side  and  receive  the  pollen  on  diflerent  parts  of  their 
bodies. 

The  plant  is  gynodioecious.  The  hermaphrodite  flowers  are 
proterandroua.  They  expand  about  3  by  5  mm.,  measure  5 
or  6  mm.  in  length,  the  tube  being  about  3  mm.  The  anthers 
are  exserted  from  3  to  4  mm.,  the  receptive  stigma  5  mm. 
The  female  flower  expands  3  or  4  mm.,  measures  4  or  5  mm. 
in  length,  the  tube  being  about  3  mm.  long.  The  anthers  are 
imperfect  and  are  included.   The  stigma  is  exserted  about  2  mm. 

*  In  the  tables  given  in  this  paper,  the  obserrations  of  MQIler  in  Low  Qermany  are  taken 
from  bis  Fertilisation  of -Flowers  and  Weltere  Beobachtungen  flber  Befnichtanjr  der 
Blamen  dnrch  Insekten ;  those  in  the  Alps  from  his  Alpenblamen,  ibre  Befraohtang 
durch  Insekten;  those  of  MaoLeod  in  the  Pyrenees  from  DePyreneeSnbloemen  en  har« 
BeTruohtlng  door  Insecten,  Gent,  1891. 
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I  have  found  the  flowera  in  bloom  from  July  35  to  Sept.  16. 
On  seven  days,  Aug.  13-Sept.  16,  I  observed  the  following 
ineects  visiting  the  flowera  for  honey : — 

D\plen  —  Bombjilidie:  (1)  Eioprosopa  tasclpeDDis  Say;  Empidce:  (2) 
EmpIS  cUnsa  Bob.  (MB) ;  SgrphtdeB:  (3)  Tropldia  qnadraM  Bar;  (4)  SyrltU 
plplens  L-i  Dtxidis:  (6)  BbyncbodexU  ap.;  (6)  Bcotlptera  parvicornts 
Twos.  (MB);  rocUniiitE:  (7)  Jarinta  Binftragdlna  Mcq.ab.;  (8)  J.  apicltera 
Wlk. ;  JTiueidiB:  (9)  Lncllla  ajtvanimMg.;   (10}  L.  coroiclna  F. 

HymeoopUra— .Indrenldis:  (11)  Aagochlora  para  Sk;  (j';  PMlaatiildix: 
(13)  EncercerlsxonatasSay;  Sphedda:  (IS)  Ammophila  vulgaris  Cr. ;  (14) 
A.  gracilis  Lep.;  (IG)  Isodonlla  phlladelphica  Lep.;  Fompliidmi  (16) 
PompllDS  marglnatiis  Baj;  BeolSidai:  (IT)  MjzIdq  G-clnctaF.;  (18)  M,  later- 
nipta  Sa;. 

Lepldopten— £Aopatoe«ni:  (19}PierisrapeL.;  (20)  ADcyloin>haDnii]I- 
torP. 

Coleoptera — Lantpt/rtdce:  (21)  ChaaliognattinB  pent) Bylvaa leas  DeG. 

At  first  I  expected  to  find  a  preponderance  of  hymenoptero< 
but  I  found  diptera  more  abundant.  The  most  frequent  visitor 
was  Jurinia  amaragdina.  In  showing  a  preponderance  of 
species  of  diptera,  my  list  agrees  with  the  lists  of  European 
species  observed  by  Mullerand  MacLeod,  as  shown  in  tbe  fol- 
lowing table: — 


Mentba  arrcDsiB — Low   Oermany  —  Muller. 
aquaticft—        "  " 

sylvi^strU  —  Alps — MiiltPr 

Pyrenees  —  MacLeod . . 
Canadensis  — Illinois 


Lycopus  ainuatua  £11.  —  This  species  is  common  in  wet 
places.  The  stems  sometimes  grow  as  tult  as  one  metre,  and 
are  considerably  branched.  Tbe  flowers  are  arranged  in 
Miliary  whorls. 

The  phiDt  is  gynodiaecious.*     Tbe  corolla  is  white  and 

*  According  to  ScbnlE,  L.  enropsas  bears  female  flowers  — BettriiRe  inr 
Kentnlas  der  BestlabnngaelnrlchtnDKeii  n.  d.  QesclileotitsTertheUnDg  b.  d. 
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expands  about  3  mm.  It  meaaures  about  3  or  4  mm.  in 
leogth,  the  tube  2  or  3  mm.  The  corolla,  as  in  Menifia,  is 
nearly  equally  four-lobed,  the  upper  lobe  being  a  little  broader 
than  the  others,  and  the  lower  a  little  longer.  The  stigma  is 
exeerted  about  one  mm.  The  hermaphrodite  flowera  are 
proterandrous,  the  anthers  being  exserted  from  one  to  two 


As  far  as  noted,  Lycopus  sinuatus  blooms  from  Aug.  S 
to  Sept.  16.  On  Aug.  13.  25  and  Sept.  7,  the  following  list  of 
insects  was  observed,  all  only  sucking  except  No.  4:  — 

DlpUn—Empida:  (l)  Empls  sp.;  Sj/rphidce:  (3)  Cbrysoguter  nltida 
Wd.;  (3)  Uesogropta  ranrgioata  Say;  (i)  Syritta  plplens  L.,  a.  &  f .  p.; 
Tachinida:  (6)  Slphoplagla  anoniala  Twos.;  (6)  Ocjptera  eachenor  Wlb.; 
(7)  Trlcbopoda  penofpes  F.;  (B)  JurlDla  emaragdina  Mcq.,  sb.;  Dtxlda: 
(9)  Scotlptera  parvlcoroU  Tnos.  (MS) ;  SoreophagidtK:  (10)  Sarcopbaga 
ep. ;  (11)  Lacilia  coraicloa  F. 

H;iiienopCera  —Apidte:  (12)  Apis  melllflca  L.  §  ;  (tS)  Bombas  Tlrglaicna 
0117.  S;  Andrenidai:  (14)  ProBoplS  afflnis  Sm,  jf;  PhOanlkida:  (16) 
Bacerceria  zonatDB  Say;  Spheeida:  (16)  AmmopMla  sp.;  (17)  iMdODlla 
phUadelphlcaLep.;  Scoliidat:  (18)  Myztne  laterrapta  Bay. 

Leptdoptera — Bliopalocera:  (19)  Fbollsora  catniloa  F. 

Coleopt«ra — Lampj/ridte:  (20)  Cbanllognatbos  pennsylvaiilciis  DeQ. 

As  in  the  case  of  Mentha  Canadensis,  the  list  shows  a 
preponderance  of  diptera,  in  which  it  agrees  with  Muller's 
Hat  of  L.  europoBus,  as  shown  in  the  table. 
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PycnaiUhemum  lanceolatum  Ph. — The  stems  rise  from 
5  to  11  dm.,  the  Sowers  being  crowded  in  large  flat-topped, 
compound  inflorescences  and  being  fertilized  by  insects  which 
crawl  about  over  them.  In  the  Botanical  Gazette,  XIII,  154, 
Foerste  gives  a  good  account  of  the  flowers,  noting  the  pro- 
terandry,  the  little  importance  of  the  Labiate  form  and  the 
great  variety  of  insect  visitors.     The  Labiate  character  of  the 
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flowerA  has  little  imporUince,  except  as  a  record  of  a  former 
condition.  The  flowers  are  erect  or  nearly  so,  and  the  lips 
are  so  widely  expanded  that  the  stamens  are  fuLly  exposed  and 
the  tubes  are  about  equally  accessible  from  any  side.  Then 
the  flat-topped  inflorescence  forms  a  most  convenient  resting- 
place  for  insects  which  would  find  great  difficulty  in  visiting 
the  flowers  if  they  were  widely  separated. 

From  his  observations  on  the  American  P.  lanceolatum  and 
pilosum  in  the  Berlin  garden,  Dr.  E.  Low  *  arrives  at  the 
erroneous  conclusion  that  they  are  specially  adapted  to  diptera. 
He  found  a  plant  with  female  flowers,  from  which  it  appears 
that  the  genus  has  gynodioecious  species.  Later,  Meehan 
records  f  the  occurrence  of  gynodioecism  in  P.  muticum. 

The  tubular  portion  of  the  corolla  is  about  5  mm.  long,  and 
nectar  rises  in  the  tube  so  as  to  become  accessible  to  tongues 
which  cannot  drain  it.  It  blooms  from  July  14  to  Sept.  7. 
July  31,  the  following  list  was  observed,  all  the  insects 
sucking :  — 

Hymenoptera  —  Apidoe:  (1)  Apis  meUifica  L.  g,  ab.;  (2)  Herlades  cari- 
natam  Cr.  9  >  W  CoBliozys  8-dentata  Say  9  ;  (4)  Epeolus  remigatas  F. ; 
(5)  E.  lanatus  Say  9  >  <req. ;  (6)  CaUtopsis  aDdrenUormis  Sm.  (^  9  *  '^ndre- 
nidm:  (7)  Nomia  nortoDi  Cr.  (^;  (8;  Agapostemon  radlatas  Say  (;^,  ab. ; 
(9)  Augochlora  lacidula  Sm.  (^9;  (10)  Halictus  pectoralis  Sm.  9;  (11) 
H.  similis  Sm.  J^;  (12)  H.  parallel  us  Say  9;  (13)  H.  lerouxll  Lep.  ^^9, 
(U)  H.  ligatns  Say  9;  (15)  H.  faciatas  Nyl,  ^9,ab.;  (16)  H.  confasus 
Sm.  c^9t  A^M  (^7)  H-  staltus  Cr.  (^,  freq.;  (18)  Sphecodes  arvensis 
PUD.  (^^fHh,;  Eumenid€B:  (19)  Zethns  spinipes  Say;  (20)  Odynerns  dorsa- 
lisF.;  (21)  0.  arvensis  Saass.;  (22)  0.  foraminatus  Saass.;  Crabronidce:  (23) 
Oxybelas  emarglnatns  Say;  Philanthidce:  (24)  Eucerceris  zonatus  Say, 
freq  ;  (25)  Cerceris  fumipennis  Say;  SphecidoB:  (26)  Ammophila  procera 
Klu^,  ab.;  (27)  A.  vulgaris  Cr.;  (28)  A.  pictipeonis  Walsh;  (29)  A.  ^a- 
cilis  Lep. ;  (30)  A.  Intercepta  Lep.;  Scoliidcs:  (31)  Myzine  6-cincta  F.;  ^32) 
M.  interrnpU  Say;  (33)  Soolia  biclncta  F. 

Diptera  —  BombylidcB:  (34)  Exoprosopa  fasclata  Mcq  ;  (85)  E.  fasclpen- 
nis  Say;  Conopidas:  (36)  Zodion f ulvlfrons  Say;  (37;  Oncomyia loraria  Lw.; 
8yrphid(K:  (38)  Spbserophorla  cylindrlca  Say;  (39)  Eristalis  tenax  L.;  (40) 
Syritta  plpiens  L.;  TdchinidoR:  (41)  Hyalomyia  robertsonil  Twos.;  (42) 
Trlcbopoda  pennipes  F. ;  (43)  Cistogaster  occidaa  Wlk. ;  (44)  Jarlnla  apici- 
fera  Wlk.,  ab.;  (45)  Acroglossa  hesperldaram  Will.,  freq.;  Muscidas:  (46) 
Compsomyia  macellaria  F.,  freq. 

*  BeitrUge  z.  Keninlss  d.  Bestaabangseinrlchtungen  einiger  Labiaten, 
1886. 

t  Proc.  Acad.  Nat.  Sci.  Phil.,  1890. 
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Lepldoptera— 5/iopaZoc«ra;  (47)  Pleris  protodice  B.-L. ;  (48)  Phyclodes 
tharos  Dra.,  freq. 
ColeopievA  ^  BhipiphoridoB:  (49)  Rhlptphoras  limbatus  F. 
Kem\pteT&-'Lyg<Bid(B:  {5Qi)  Lygseus  tarcicas  F. 


Pycnanthemum  muticum  Pers.  rar.  pilosum  Gray.  — Com- 
ptired  with  the  preceding,  the  plant  is  less  abundant,  has 
taller  stems,  5  to  13  dm.,  and  the  inflorescences  are  hardly  as 
attractive  to  insects,  being  somewhat  smaller  and  less  flat- 
topped.  The  tubes  are  about  6  mm.  deep,  only  about  one 
mm.  deeper  than  in  P.  lanceolatum^  but  the  result  is  that  P. 
muticum  shows  more  bees,  compared  with  other  hymenoptera, 
and  an  increase  in  large  and  long-tongued  diptera.  The  plant 
blooms  from  July  5  to  Aug.  15.  July  29-31 1  observed  the  fol- 
lowing insects, all  only  sucking  honey,  except  Nos.  17  and  18 :  — 

Hymenoptera  —  Apidcs:  (1)  Apis  meUifica  L.  ^,  ab.;  (2)  Bombas 
amertcanoram  F.  g  ;  (3)  Ceratina  dapla  Say  $ ;  (4)  Megachile  brevls  Say 
9;  (5)  Epeolus  lunataa  Say  (^ ;  (6^  Calllopsis  andreniformis  Sm.  (^99^>^^Q*> 
Andrenidce:  (7)  AgapostemoD  radiatas  Say  (^,  ab.;  (8)  Aogocblora  lacidnla 
Sm.  c^$;  (9)  Hallctas  pectoralis  Sm.  $;  (10)  H.  similis  Sm.  (^$;  (11) 
H.  parailelus  Say  $ ;  (12)  H.  lerouxil  Lep.  (j^9,  very  ab.;  (18)  H.  ligatas 
Sav  (^9,  ab.;  (14)  H.  fasciatus  Nyl.  (^^,  ab.;  (15)  H.  pllosas  Sm.  9; 
*<16)  H.  zephyras  Sm.  9;  (^7)  H.  confasus  Sm.  (^9>  b*  ^  c*  P*>  ft^**  0^) 
H.  staltos  Cr.  9>  s.  &  c.  p.,  ab.;  (19)  Sphecodes  mandlbalaris  Cr.  (^;  (20) 
S.  arvensis  Pud.  (^9;  (21)  Prosopis  affinis  Sm.  9;  JCumenidoB:  (22) 
Odyoeras  foramlnatas  Saass.,  ab.;  (23)  O.  anormis  Say;  (24)  0.  sp.; 
Crabronidcs:  (25)  Crabro  intermptns  Lep.;  (26)  Anacrabro  ocellatus 
Pack.;  Philanthidce:  (27)  fiucercerls  zonatas  Say;  BembecidcB:  (28)  Mooed- 
Ilia  Carolina  F.;  Sphecid<B:  (29)  Ammopbila  procera  Klug;  (30)  A.  vul- 
garis Cr.;  (31)  A.  intercepta  Lep.;  (32)  A.  pictipennls  Walsh,  fieq.;  (33) 
A.  gracilis  Lep.,  freq.;  (34)  Sphex  ichneomonea  L.;  PompilidcR:  (35)  Prioc- 
nemis  falvicornis  Cr.;  Scoliidce:  (36)  Myzine  sexcincta  F.,  ab.;  (37 j  M. 
interrupta  Say;  (38)  Scolla  bicincta  F.,  ab. 

Diptera  —  Bombylidce:  (39)  Exoprosopa  fascipennis  Say,  ab. ;  Conopidce: 
(40)  Physocephala  tibialis  Say;  (41)  Zodion  f alvifrons  Say ;  (42)  Oncomyla 
loraria  Lw.;  SyrphidoB:  (43)  Erlstalis  tenax  L.;  (44)  £.  dimidiatus  Wd.; 
(46)  E.  transversus  Wd.;  (46)  Syritta  piplens  L.,  ab.;  Tachinidce:  (47) 
HyalomyiapurparascensTwus.;  (48)  Trlchopoda  pennipes  F. ;  (49)  Clsto- 
gaster  pallasil  Twns.;  (50)  Jurlnla  smaragdinaMcq.;  (51)  J.aplcifera  Wlk., 
ab.;  (52)  Acroglossa  hesperidarum  Will.;  (53)  Siphona  illinoensis  Twns. ; 
(54)  Cuphocera  raficaada  v.  d.  W.;  Sarcopfiagidoe:  (55)  Sarcopbaga  sp. ; 
Muscidoi:  (56)  Storooxys  calcltrans  L. ;  (57)  Lucilia  csesar  L. ;  (58)  Comp- 
somyia  macellarla  F. 

Lepidoptera— i^Aopaloc^m:  (59)  Pieris  protodice  B.-L.;  (60)  Phyciodes 
tharos  Dra. 

Coleoptera— JSA(p{pAoridGe:  (61)  Rhipiphorus  limbatas  F. 
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Pycnanthetnum  lint  folium  Ph. — ^In  my  neighborhood  this 
18  the  most  common  species  of  the  genus.  The  stems  are 
shorter  than  in  P.  lanceolatum,  growing  from  4  to  7  dm. 
high.  The  corolla  tubes  are  a  little  shorter,  about  4  mm. 
long.  It  was  observed  in  bloom  from  June  29  to  Sept.  12. 
July  19  and  20  I  collected  the  following  visitors,  all  only 
sucking,  except  No.  12  : — 

Hymenoptera — Apidae:  (1)  Apis  melliflca  L.  §[,  ab.;  (2)  Melissodes 
blmacnlaU  Lep.  (^;  (3)  Ceratlna  dapla  Say  9;  (i)  Phileremas  illinoeDSis 
Bob.  9 ;  Andrenidae:  (5)  Aagochlora  hameralis  Pttn.  $ ;  (6)  A.  lacidnla 
8m.  9 ;  (7)  A.  pura  Say  $ ;  (8)  Halictos  pectoralls  Sm.  $ ;  (»)  H.  lerouxii 
I'CP*  (^9;  (10)  H.  parallelas  Say  (^9;  (11)  H.  fasclatas  Nyl.  (^  9;  (12) 
H.  coDfosas  Sm.  9*  s.  and  c.  p.;  (13)  U.  pralnosns  Bob.  (^;  (14)  Splie- 
eodes  arvensls  Ptto.  9;  (15)  Prosopis  affiois  Sm.  (^9;  (16)  P.  pygmaea 
Ct.  9>  Eumenidae:  (17)  Odyoerus  arveosis  Sauss.;  (18)  O.  foramlnatas 
Saass.;  Crahronidae:  (19)  Crahro  iDterroptns  Lep.;  Philanthidaei  (20) 
Eacerceris  zonatus  Say;  Bembeddae:  (21)  Monedala  ventralis  Say;  (22)  M. 
4-fa8ciata  F. ;  Sphecidae:  (23)  Ammophila  iDtercepta  Lep.;  (24)  A.  graclUa 
Lep. ;  (25)  Pelopoeas  cementarias  Dm. ;  (26)  Isodontia  pblladelpbica  Lep. ; 
(27)  PriODonyx  atrata  Lep.;  (28)  P.  tbomae  F.;  PompiUdae:  (29)  PompUaa 
phUadelphfcas  Lep.;  (80)  P.  marginatus  Say;  (31)  P.  fermgineas  Say; 
Seoliidae:  (82)  Myzine  sexclDCta  F.;  (33)  M.  Interrnpta  Say. 

BipteTA  —  Midtuidce:  (34)  Midas  clavatus  Dm. ;  Bom^y^idce:  (35)  Exopro- 
8opa  fasclpennls  Say;  Empidce:  (36)  Empis  claasa  Bob.  (MS);  Conopidct: 
(87)  CoDops  brachyrrhynchas  Mcq.;  (88)  Physocephala  texanaWill.;  (89) 
Zodion  falvUroDS  Say;  (40)  Oncomyla  lorarla  Lw. ;  Syrphidce:  (41)  Chryso- 
gaster  nltida  Wd.;  (42)  Mesograpta  marglnata  Say;  (43)  Sphaerophoria 
eyllndrlca  Say ;  (44)  Eristalis  latlf rons  Lw. ;  (45)  E.  transversas  Wd. ;  (46) 
E.  TlnetommF.;  (47)  Syrltta  piplens  L.;  Tachinidce:  (48)  Cistogaster  oc- 
eidna  Wlk.;  (49)  C.  pallasli  Twos.;  (50)  Jorinia  smaragdina  Mcq.;  (61) 
J.  aplclfera  Wlk.;  (52)  Acroglossa  hesperidarum  WUl.;  Museidce:  (58) 
Lacilia  comiclDaF. ;  (54)  Compsomyia  macellaria  F. 

Lepidoptera  —  Bhopalocera:  (55)  Pieris  rapae  L.;  (56)  Collas  phllodice 
Oodt.;  (57)  Pbyciodes  nyctels  D.-H.;  (58)  Pyrameis  hantera  F.;  (59) 
Lycaena  comyDtas  Godt. 

Coleoptera  —  Scarabceidce:  (60)  Trichius  piger  F.;  Ceranibyddoi:  (61) 
Typocerus  sinaatusNewro.;  Mordellidce:  (62)  MordcIIa  S-panctata  F.;  (68) 
M.  marginata  Melsb. ;  BhipiphoridoB:  (64)  Bhipiphoras  flavlpenDis  Lee,  in 
eop. ;  (65)  B.  limbatus  F.,  ab. 

Hemiptera  —  Lygaeidce:  (66)  Lygaens  tarcicns  F.;  (67)  Oncopeltaa 
fasclatns  Dall. 


Pycnanthemum  lanceolaium  A  linifoUum  —  The  following 
is  a  mixed  list  of  insects  taken  from  the  flowers  of  both  species 
and  containing  insects  not  mentioned  in  the  lists  of  either  of 
them:  — 
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Hymenoptera  —  Apidce:  (1)  Bombus  separatos  Cr.  (^  g  ;  (2)  B.  pennsyl- 
▼aniens  DeG.  g  ;  (8)  B.  americanornm  F.  9 ;  (4)  B.  virglnicus  Oliv.  §  ;  (5) 
Hegachiie  inimlca  Cr.  9  ; (6)  M.  latimanns  Say  (^  9  ;  (7)  M.  mendica  Cr.  cf  9 , 
ab.;  (8)  M.  petulans  Cr.  (^;  (9)  M.  brevls  Say  j»  9 ,  ab. ;  (10)  Alcidamea 
prodQCta  Cr.  9 ;  (11)  CcBliozys  alternata  Say  (^9  ;  (12)  Epeolns  famlpennis 
Say  (^;  (18)  Nomada  tezana  Cr.  9  >  Andrenidce:  (14)  Halictns  forbesii  Bob. 
9;  Eumenidce:  (16)  OdyDerus  anormis  Say;  (16)  O.  sp.;  Crabronidce:  (17) 
Crabro  ratifemur  Pack.;  (18)  Oxybelus  frontalis  Bob.;  PhilarUhidce:  (19) 
Philanthus  ventilabris  F. ;  (20)  Cerceris  sp. ;  (21)  C.  flnitima  Cr. ;  Bembecidoe: 
(22)  MegastizQS  brevipennis  Walsh;  (28)  Bembex  nnbillipennls  Cr. ;  (24) 
B.  fasciata  F. ;  Larridct:  (25)  Astata  nnicolor  Say ;  (26)  Tachytes  validus  Cr. ; 
Spheddce:  (27)  Sphez  ichnenmonea  L. ;  (28)  S.  pennsylvanica  L.;  Pompilidoe: 
(29)  Priocnemis  Inlvicornis  Cr. 

Lepidoptera —  Rhopalocera:  (80)  Colias  csssonia  Stoll;  (81)  Jnnonia  coenia 
Hnb.;  (82)  Tbecla  hnmnli  Harr.;  (88)  Ctirysophanns  thoe  B.-L.;  (84) 
Pholisora  catnllns  F. ;  Ctenuehidce:  (85)  Scepsis  f  ulvicollis  Hnb. 

Diptera —  Bombylidp:  (86)  Anthrax  fulvohirU  Wd.;  Conopidce:  (87) 
Conops  xanthopareus  Will. ;  (88)  Physocephala  tibialis  Say. 

Coleoptera — JS^ip(pAor£(2<e:  (89)  Khipiphorns  dimidiatns  F.;  Curculion- 
idct:  (40)  Centrinns  scntellnm-albnm  Say. 

Hemiptera  — PentototnidtB:  (41)  Enschistns  icteriens  L.;  Capsidce:  (42) 
Calocoris  rapidns  Say  —  all  sncking. 


Hedeoma  pulegioides  Pers.  —  On  stems  which  rise  1  or  2 
dm.  the  pale-purplish  iBlowers  are  arranged  in  small  axillary 
clusters,  one  or  two  being  open  in  each  cluster  at  a  time  and 
being  obscured  by  the  abundant  leaves. 

The  corolla  measures  about  7  or  8  mm.,  the  tube  6,  its  nar- 
row part  4.  The  lower  lip,  which  is  3  lobed  and  expands 
about  3  mm.,  is  marked  with  purple.  The  upper  lip  is  straight, 
two-lobed  and  forms  an  imperfect  helm.  Two  stamens  alone 
are  perfect,  their  anthers  being  exerted. 

The  flowers  are  imperfectly  proterandrous  or  homogamous, 
and  cross  or  self-pollination  may  occur. 

The  flowers  are  evidently  adapted  to  small  bees,  and  appear 
to  depend  mainly  on  Oalliopsis  andreniformis  Sm.  ^5,  which 
is  an  abundant  visitor.  They  are  also  visited  by  Augochlora 
jiura  Say  $.  The  plant  is  common  and  blooms  from  Aug.  7 
to  Sept.  12. 

Monarda  Bradbnrniana  Beck. —  This  horse-mint  is  com- 
mon in  *' thickets,  Illinois  to  Tennessee  and  Kansas,"  and 
with   Scutellaria  parvula  is  one  of  the  earliest  of  Labiatas, 
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blooming  from  May  17  to  June  18.  The  plants  are  often 
collected  in  conspicuous  patches.  The  stem  rises  3  to  6  dm. 
and  bears  a  large  terminal  head  of  pale  purplish  iBlowers. 

The  corolla  is  about  40  mm.  in  length  and  is  divided  for 
about  half  its  length  into  strongly  divergent  lips.  The  upper 
lip  is  linear  and  measures  about  20  mm.  in  length.  Below, 
it  is  folded  over  the  style  and  filaments ;  at  tip  it  is  provided 
with  a  beard  the  significance  of  which  will  be  explained 
below.  The  lower  lip  is  oblon  g  and  deeply  channelled  above  — 
the  groove  forming  a  guide  for  the  proboFcides  of  the 
visitors.  This  lip  is  ornamented  with  purplish  dots.  The 
two  anthers  are  situated  under  the  tip  of  the  upper  lip,  but  are 
very  feebly  sheltered  by  it.  The  stigma  is  several  mm.  in 
advance  of  the  anthers;  its  upper  lobe  is  nearly  aborted,  the 
lower  is  long  and  curled  downwards  when  receptive. 

The  flowers  are  proterandrous,  but  if  the  anthers  retain 
some  of  their  pollen  until  the  stigma  is  receptive,  spontane- 
ous self-pollination  is  impossible  on  account  of  the  wide  sep- 
aration of  anthers  and  stigma.  The  flowers  may  be  pollinated 
by  insects  with  pollen  from  flowers  of  the  same  or  of  distinct 
plants. 

The  upper  lip  is  slightly  arched  over  the  lower  one;  then 
the  anthers,  when  dehiscent,  and  the  stigma  in  turn  when  re- 
ceptive, bend  a  little  downwards  so  as  to  be  more  likely  to 
touch  the  back  of  an  insect  settling  upon  the  lower  lip,  but 
the  lips  still  remain  so  strongly  divergent  that  a  consideration 
of  the  floral  mechanism  and  the  varying  conditions  in  the  re- 
lations of  the  visitors  becomes  exceedingly  interesting. 

At  its  origin,  the  upper  lip  is  nearly  perpendicular  to  the 
axis  of  the  lower.  Their  tips  are  about  20  mm.  or  more  apart. 
The  dehiscent  anthers  and  receptive  stigma  stand  about  10  mm. 
above  the  highest  part  of  the  lateral  edge  of  the  lower  lip. 
It  is  evident  that  only  the  largest  insects  are  likely  to  touch 
these  organs  while  resting  upon  the  lower  lip.  The  tube 
measures  about  18  mm.,  its  upper  part  being  wide  enough  to 
admit  the  head  of  a  bumble-bee  for  about  5  mm.  This  also 
indicates  an  adaptation  to  large  insects  with  long  tongues.  The 
early  blooming  of  the  flower  is  also  significant,  for  at  this 
time  the  female  bumble-bees,  which  are  much  larger  than  the 
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males  and  workers,  are  abundant,  while  the  workers  are  just 
beginning  to  appear.  Accordingly,  I  regard  the  flower  as 
adapted  to  bumble-bee  females,  which  in  fact  are  the  most 
abundant  visitors.  But  butterflies  and  humming-birds  are 
also  frequent  and  are  efficient  pollinators.  The  visitors  men- 
tioned below  were  observed  on  8  days,  between  May  19  and 
June  7 : — 

ApidcB:  (1)  Bombas  separatus  Cr.  9*  s.,  freq. ;  (2)  B.  americanoram  F. 
9f  B.,  ab.;  (8)  B.  virginlcus  Oiiv.  §,  s.,  ODe,  rarely  touching  anthers  and 
stigma;  (4)  B.  ridiogsii  Cr.,  §,  s.  and  c.  p.,  one. 

TrochilidcB:  (5)  TrochUns  colubrls  L. 

Shopalocera:  (6)  Pyrameis  hnntera  F.;  (7)  Papilo  phUenor  L.;  (8) 
Parophila  zabnlon  B.-L.,  v.  quadriquina  Scad.;  (9)  P.  metacomet  Harr. ; 
(10)  Endamus  pylades  Scud.;  (11)  £.  bathyllus  8. -A.  —  all  sucking. 

Now  the  tube,  although  18  mm.  deep,  admits  small  bees  for 
about  7  mm.  and  the  nectar  rises  as  high  as  11  mm.,  so  that 
small  long-tongued  bees  can  lower  the  nectar  several  mm., 
although  not  able  to  drain  the  tube.  As  a  consequence,  the 
nectar  is  often  sought  by  small,  or  medium  sized  insects  which 
never,  or  rarely,  touched  the  anthers  and  stigma.  Examples 
of  such  intruders  are: — 

(12)  Apis  melliflca  L.  g ,  s.,  ab. ;  (18)  Ceratioa  dupla  Say  9 1  s.  and  c.  p., 
ab.;  (14)  Coelioxys  rafltarsls  Sm.  (=dubitata  Sm.)  9f  b.,  one;  (15)  Bom - 
bylius  atriceps  Lw.,  s.,  ab. 

In  addition  to  these,  a  number  of  small  bees  visit  the  flower 
only  for  pollen,  alighting  directly  upon  the  anthers  or  upon 
the  tip  of  the  upper  lip,  whose  hairs  serve  them  as  a  foot-hold 
while  collecting  pollen.  These  bees  only  find  what  they  seek 
when  the  flower  is  in  the  male  stage,  but  since  they  can  hardly 
tell  that  the  pollen  is  gone  until  they  have  landed,  they  are 
quite  apt  to  visit  the  flowers  which  are  in  the  female  stage 
also.  As  they  approach  the  tip  of  the  lower  lip  from 
below  and  in  front,  they  are  apt  to  strike  the  stigma  before 
they  land.  At  any  rate,  I  am  satisfied  that  they  often 
effect  cross-pollination  and  that  the  hairs  on  the  tip  of  the  lip 
are  increased  in  number  and  size  for  their  benefit.  The  case 
IS  interesting,  since  it  shows  how  the  flower  might  be  enabled 
to  dispense  with  its  nectar- visitors  and  depend  upon  its  pollen- 
visitors — either  if  the  nectar-visitors  should  become  unnec 
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essary,  or  if  they  should  become  extinct,  or  rare,  or  should  be 
drawn  away  by  the  competition  of  other  fiowers.  The 
abundance  of  pollen-visitors  is  a  result  of  the  exposure  ot*  the 
anthers  so  that  bees  can  land  upon  them  or  in  a  position  con- 
venient for  reaching  them.  I  think  that  Verbascum  has 
become  a  synacmic  pollen-flower  us  a  result  of  exposing  its 
anthers  in  such  a  way  that  they  were  sought  so  abundantly  by 
pollen-insects  that  the  nectar  and  the  insects  attracted  by  it 
became  of  no  importance.  To  this  third  set  of  insects,  in 
which  Oeratina  dupla  (13)  must  be  included,  belong  the 
following : — 

(16)  Call iopsis  parvus  Bob.  $;  (17)  ADgochlora  para  Say  9>  &^*;  (}^) 
Hal  ictus  i-maculatas  Rob.  9;  (^9)  H.  pectoralis  Sm.  9;  (^0)  H.  coriaceus 
8m.  9;  (21)  H.  forbesii  Rob.  9;  (22)  H.  conlusas  Sm.,  9,  aU  c.  p.;  (23) 
Prosopls  afflols  Sm.  (^,  f.  p. 

Finally,  the  flowers  are  perforated  by  Odyno'us  forami" 
natus  Sauss.,  which  being  unable  to  obtain  the  nectar  in  a 
legitimate  way,  reaches  it  by  cutting  holes  in  the  tube. 

Monarda  fistulosa  *  L.  —  The  plant  is  very  common,  often 
growing  in  large  patches  along  roadsides.  It  resembles  the 
preceding,  but  is  taller  and  much  branched,  the  branches  ter- 
minated by  large  heads,  which  rise  to  nearly  the  same  level  and 
render  the  plant  quite  conspicuous.  The  heads  are  smaller 
than  in  M.  Bradburiana^  about  45  mm.  across,  the  flowers 
beinor  of  a  uniform  rose  color. 

The  corolla  measures  about  30  mm.  to  the  tip  of  the  upper 
lip,  the  lower  lip  being  about  12  mm.  The  upper  lip  is 
narrow,  is  continued  directly  upwards  in  line  with  the  axis  of 
the  tube  and  seems  to  be  of  little  or  no  value  as  a  protection 
to  the  anthers  and  stigma,  since  these  parts  surpass  its  tip. 
The  anthers  and  stigma  stand  12  mm.  distant  from  the  lower 
lip  and  are  hardly  bent  towards  it,  so  that  only  the  largest 
bees  are  likely  to  touch  them  when  landing  upon  the  lip. 

On  account  of  the  erect  position  of  the  flowers,  the  expos- 
ure of  the  anthers  and  stigma,  and  the  crowding  of  the  flowers 
in  an  almost  flat-topped  cluster,  the  irregularity  of  the  corolla 

*  See  Foerste:  Bot.  6az.  XIII,  164. 
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has  little  significance.  Indeed,  it  seems  that  a  return  to  com- 
plete regularity  would  not  seriously  disturb  the  present  insect 
relations  of  the  flower.  Insects  can  land  indefinitely  upon  the 
head,  approach  the  flowers  with  equal  convenience  from 
almost  any  side,  and  can  receive  the  pollen  on  almost  any  part 
of  their  bodies. 

The  tubes  measure  18  or  19  mm.,  whichMndicates  an  adap- 
tation to  long  tongues.  The  form  of  the  tube,  the  bilabiate 
corolla,  and  the  positions  of  the  stamens  and  style  indicate 
that  the  flower  is  a  modification  of  a  noiotrihe  flower  origi- 
nally adapted  to  bumble-bees.  The  level-topped  heads,  the 
erect  corollas,  the  exposed  organs  and  the  rose  color  indicates 
a  tendency  to  suit  butterflies,  which  in  fact  are  the  principal 
guests. 

I  have  found  the  flowers  in  bloom  from  July  9  to  Sept.  19. 
On  19  days,  July  16 -Aug.  28,  I  observed  the  following 
visitors:  — 

Lepldoptera  —  ^AopaZocera;  (1)  Papillo  phllenor  L.,  ab.;  (2)  P.  asterlas 
F.,  ab. ;  (3)  P.  troilas  L. ;  (4)  P.  cresphontes  Cram. ;  (6)  Colias  philodice 
Godt. ;  (6)  Danals  archippDS  F.;  (7)  Argynols  cybele  F.;  (8)  LimeDitis 
dSsippas  Godt. ;  (9)  Pamphila  zabalon  B.-L.;  (10)  P.  peckius  Kby.;  (11) 
P.  otbo  S.-A.,  V.  egeremet  Scad.;  (12)  Pbolisora  b&yhDrstii  Edw.; 
(18)  Eadamus  bathyUDS  S.-A.;  (14)  E.  tityrns  F.;  Sphingidce:  (15) 
Hemaris  thysbe  F. 

Birds—  Trochilidot:  (16")  TrochUas  colnbris  L. 

Hymenoptera — Apidce:  (17)  Bombns  vagans  Sm.  g ;  (18)  B.  ameri- 
Canomm  F,  c??§,  ab.;  (19)  B.  pennnylvanicus  DeG.  cf$8,ab;  (20)  B. 
separatas  Or.  (j^,  ab.;  (21)  Melissodes  comanche  Cr.  J^;  (22)  M.  bimaculata 

Lep.  9  • 

Diptera — Bombylidoe:  (23)  Exoprosopa  fasclataMcq.,  freq.  —  all  suckiDg 

In  addition  to  the  above,  which  visit  the  flowers  only  for 
nectar,  which  they  obtain  in  a  legitimate  way,  the  flower8  are 
sometimes  sought  by  small  bees  in  search  of  pollen,  as  in  the 
case  of  M.  Bradburiana.  In  this  case  I  have  observed  :  (24) 
Ceratina  dupla  Say  $ ;  (25)  Halictus  confusus  Sm.  $,ab. 

The  corollas  are  even  more  abundantly  perforated  by  the 
same  wasp,  (26)  Odynerus  foraminatus  Sauss.,  and  by  (27) 
O.  dorsalis  F.  To  obtain  the  nectar  these  wasps  always  cut 
new  holes  at  the  base  of  the  tube,  apparently  never  using  the 
old  holes.  After  this  comes  a  lot  of  insects  which  do  not  cut 
holes  themselves,   but  take  advantage  of  the  holes  cut  by 
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the  Odynerus.  In  this  category  I  have  observed :  (28)  Apis 
mellifica  L.  $,  ab. ;  (24)  Ceratina  dupla  Say  $ ;  (29)  Agapos- 
temon  radiatus  Say  $;  (30)  Augochlora  pura  Say  $;  (31) 
Halictus  lioratus  Say  $;  (32)  H.  lerouxii  Lep.  $;  (33)  H. 
fasciatus  Nyl.  $;  (34)  H.  pilosus  Sm.  $;  (25)  H.  confusus 
Sru.  $ ;  (35)  Ammophila  pictipennis  Walsh. 

BlephiUa  ciliata  Raf.  — The  stems  rise  from  3  to  6  dm. 
and  are  simple,  or  sparingly  branched,  the  stems  and  branches 
each  bearing  3  or  4  head-like  whorls,  which  measure  about  3 
cm.  across. 

The  corolla  is  pale-purplish,  the  lower  lip  dotted  with  pur- 
ple. The  upper  lip  is  narrow  and  commonly  reflexed,  form- 
ing a  very  imperfect  helm.  The  lower  lip  is  wider,  3- 
lobed,  the  middle  lobe  being  long  and  narrow.  The  stamens 
are  two,  their  anthers  being  exposed  in  the  throat  of  the 
corolla.  The  anthers  discharge  their  pollen  before  the  stigma 
is  receptive.  The  style  becomes  strongly  exserted,  holding 
the  receptive  stigma  far  beyond  the  upper  lip.  Sometimes 
plants  are  found  having  iBlowers  with  aborted  anthers,  which 
shows  that  the  species  is  gynodicecious. 

On  account  of  the  exposure  of  the  anthers  and  stigma  and 
their  close  approximation,  the  flowers  are  so  degraded  that 
they  have  little  advantage  over  regular,  erect  flowers.  If 
these  organs  were  protected,  the  flower  would  dust  the  back 
of  each  visitor  in  a  very  precise  manner.  As  it  is,  insects 
crawl  over  the  heads  in  an  indefinite  way,  readily  pollinat- 
ing flowers  which  they  do  not  visit.  If  the  flowers  were 
widely  separated,  insects  like  Ammophila  would  hardly  visit 
them. 

The  corolla  tube  measures  about  8  mm.  and  is,  therefore, 
evidently  adapted  to  long  tongues,  especially  bees.  On  ac- 
count of  the  exposed  situation  of  the  anthers,  the  flower  is 
also  visited  for  pollen  by  small  bees  which  cannot  drain  the 
tubes,  although  they  may  reach  some  of  the  nectar  which  rises 
in  them. 

The  plant  is  common  in  dry  grounds  and  blooms  from  June 
1  to  July  3.  On  8  days,  between  June  2  and  22, 1  collected 
the  following  visitors :  — 
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Hymenoptera  — ilpf(i<i;:  (1)  Apis  melHflca  L.  §,  s.,  ab.;  (2)  BombuB 
virginicas  Oliv.  ?,  s.;  (8)  B.  americanornm  F.  9,8.;  (4)  B.  pennsylvan- 
icu8  DeG.  9,  8.;  (5)  B.  8eparatas  Cr.  9*  &.;  (6)  Ceratfna  dnpla  Say  9>  ^' 
and  c.  p.y  ab.;  (7)  Megachile  mootivaga  Cr.  $,  8.,  freq.;  (8)  M.  brevis  Say 
(^^,8.  and  c.  p. ;  (9)  M.  mendica  Cr.(^  9 »  s*  >  (^0)  ^Icidamea  prodncta  Cr.  9  9 
8.  and  c.  p.;  (11)  Andronicus  cyllndriCQ8  Cr.(^,  8.;  (12)  Heriades  carlnatnm 
Cr,  9f  8.  and  c.  p.,  freq.;  (18)  Oamia  distincta  Cr.  9f  &.;  (U)  Coelioxys  8- 
dentata  Say  (^,8. ;  (15)  Calliopsiaandreniformis  Sm.  (^  9  *  ^*  >  AndrenidcE:  (16) 
Agapo8temon  nigricornis  F.  9*  s.  and  c.  p.,  ab.;  (17)  Aagochlora  para  Say 
9>  8.;  (18)  Halictua  fasciatus  Nyl.  9f  s*  &°^  c*  P*>  C^^)  H-  PilosQ8  Sm.  9» 
8.  and  c.  p.;  (20)  H.  coofusns  Sm.  9^  <9.  and  c.  p.,  ab.;  (21)  H.  stnltas  Cr. 
9f  8.  and  c.  p.,  freq.;  Sphecidx  (22)  Ammophila  procera  King., 8.,  ab. ;  (28) 
A.  iDtercepta  Lep.,  8.;  (24)  A.  pictipenni8  Walah,  8.;  (25)  Priononyx  atrata 
Lep.y  8. 

Lepidoptera  —  SKopalocera:  (26)  Pieris  protodice  B.-L.;  (27)  P.  rapa) 
L.;  (28)  Coliaa  philodice  Godt. ;  (29)  Danais  archippas  F.;  (30)  Argynnis 
cybele  F.;  (81)  Pamphila  cernes  B.-L.;  (82)  P.  manataaqua  Scad.;  (88) 
P.  verna  Edw. ;  (84)  Eadamas  tityros  F.  —  all  sacking. 

Diptera — BombylidoB:  (85)  Anthrax  parvicornis  Lw.;  (86)  Bombylius 
atriceps  Lw.,  ab.j  (87)  Toxophora  amphitea  Wlk.;  Empidce:  (38)  EmplH 
claasa  Rob.  (MS);  2VicAinid(B:  (89)  Jariniasmaragdina  Mcq.;  (40)  Epi- 
grimyia  polita  Twns.  —  all  8. 

Coleoptera  —  Scarabasid€t:  (41)  Trichlns  plger  F.,  s.  and  f.  p.,  freq. 


Blephilia  AtV^uto  Benth. — This  species  closely  resembles 
the  preceding,  but  is  less  abundant,  grows  in  damp  woods,  the 
stems  being  taller,  7  to  10  dm.,  more  branched,  the  heads 
smaller,  about  2  cm.  wide  and  somewhat  more  widely  sepa- 
rated. The  flowers  are  white,  the  lower  lip  dotted  with  pur- 
ple. The  latter  is  expanded  horizontally,  with  broad  lateral 
lobes  and  a  narrow  median  one.  The  upper  lip  is  narrow  and 
has  lost  its  function  as  a  helm,  the  anthers  and  stigma  project- 
ing far  beyond  it.  At  first  the  stamens  hold  the  dehiscent 
anthers  above  the  tip  of  the  upper  lip.  After  the  pollen  is 
discharged,  they  fall  forwards,  and  the  receptive  stigma  takes 
their  place. 

The  flowers  are  often  visited  by  bees  which  land  upon  the 
lower  lip,  suck  the  nectar  in  a  legitimate  way  and  receive  the 
pollen  upon  their  backs;  but  the  exposure  of  the  anthers  and 
stigma  makes  it  easy  for  bees  to  transfer  the  pollen  by  crawl- 
ing over  the  heads  in  an  indefinite  way  and  sucking  the  flowers 
from  any  side,  or  even  not  sucking  them  at  all.  The  expos- 
ure of  the  anthers  makes  it  easy  for  small  bees  to  collect  the 
pollen,  and  they  may  do  harm  by  neglecting  the  flowers  in  the 


Robertson  —  Flowers  and  Insects  —  Lahiaice.  1 15 

female  stage,  though  they  may  pollinate  them  while  crawling 
OTer  the  head  in  search  of  pollen. 

As  in  B.  ciliata  the  tubes  are  about  8  mm.  long.  On  ac- 
count of  its  shady  situation 9  the  plant  is  not  so  abundantly 
visited  as  in  the  preceding,  and  the  list  shows  some  peculiari- 
ties: viz.,  the  scarcity  of  butterflies  and  the  abundance  of  Sty- 
logasier.  On  account  of  the  later  time  of  blooming  —  June 
21  to  Sept.  3  —  the  list  shows  males  of  Bombus^  Augochlora 
and  Halictus.  On  7  days,  between  June  26  and  July  21, 1 
noted  the  following  list :  — 

Hymenoptera — Apidae:  (1)  Apis  melliflca  L.  § ,  s. ;  (2)  Bombas  virginicDs 
OllT.  (^1  8.;  (3)  B.  ridiDgsU  Cr.  ^,  s.,  freq.;  (4)CeratiDa  dupla  Say  $,  s. 
and  c.  p.,  ab.;  (5)  C.  tejonensis  Cr.  (^,  s. ;  (6)  Heriades  carinatDm  Cr.  9f  &* 
and  c.  p.;  Andrenidae:  (7)  Agapostemon  nigricornis  F.  $,  s.,  freq. ;  (8)  A. 
ladiatas  Say  $,  8.  and  c.  p.;  (9)  Angochlora  pnra  Say  (^^^b,  and  c.  p.; 
ab.;  (10)  A.  labrosa  Say  $,8.;  (11)  A.  Incidala  Sm.  (^y  8.;  (12)  Halictus  4- 
maculatos  Bob.  9)  c*  P*;  (^3)  H.  pectoralls  Sm.  9»  c.  p.;  (14)  H.  leronxli 
Lep.  (J^,  8.;  (15)  H.  pilosQsSm.  $,8.-,  (16)  H.  stultas  Cr.  9»  c*  P*9  ft^**  07) 
Prosopis  affinis  Sm.  $,  f.  p.;  Spheddae:  (18)  Ammophila  vulgaris  Cr.,  s. 

D^ptertL—Empidae:  (19)  EmplA  claosa  Rob  (MS) ;  ConopidoB:  (20)  Stylo- 
gaster  neglecta  Will,  s.,  ^ery  ab.;  Syrphidce:  (21)  Allograpta  obliqua Say,  f. 
p.;  (22)  Syrltta  pipiens  L.,  f.  p.,  sev.;  Musddce:   (28)  Stomozys  calcitrans 

Ij.,  S. 

Lepidoptera— fi^jMitocera:  (24)  Pieris  protodice  B.-L. 


Lophanthus  nepetoides  Benth.  —  The  flower  is  iSgured  and 
described  by  Foerste,  in  Am.  Nat.  XVIII.,  928,  The  corolla 
is  greenish-yellow.  The  stamens  and  style  are  exserted  as 
far  as  3  mm.  beyond  the  corolla,  so  that  the  anthers  and 
stigma  are  entirely  unprotected  by  it.  The  stamens  are 
strongly  divergent.  While  the  anthers  are  discharging  pollen, 
the  style  is  bent  upwards,  but  afterwards  it  bends  downwards, 
so  as  to  hold  the  receptive  stigma  near  the  axis  of  the  flower. 

The  stem  and  branches  are  terminated  by  close  spikes  in 
which  the  flowers  are  crowded.  The  flowers  are  visited  by 
insects  crawling  over  them,  as  Foerste  has  observed,  and  since 
the  organs  are  exserted,  the  visitor  is  dusted  indefinitely  on  all 
sides,  and  not  on  the  back  as  would  b6  the  case  if  the  flower 
had  not  lost  its  notoiribe  character. 

On  one  occasion  I  found,  at  the  summit  of  a  dpike,  a 
flower  with  five  stamens  of  equal  length.     The  corolla  showed 
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no  sign  of  irregularity,  except  that  one  lobe,  the  lower,  was 
a  little  longer  than  the  other  four.  The  ovary  had  four  cells. 
The  style  was  straight,  holding  the  stigma  directly  over  the 
center  of  the  flower.  The  calyx  was  normal,  but  there  was  a 
well  developed  pedicel  2  mm.  long.  The  flower  had  a  slight 
inclination  toward  the  lower  petal. 

The  tube  of  the  corolla  is  about  7  mm.  long.  The  visitors 
consist  mainly  of  bees.  The  plant  is  common,  growing  from 
one  to  two  metres  in  height,  and  blooming  from  Aug.  4  to 
Sept.  22.  On  7  days,  between  Aug.  7  and  Sept.  2, 1  observed 
the  following  list:  — 

Hymenoptera  —  AjddcB:  (1)  Apis  melliflca  L.  g  ,  s.,  ab. ;  (2)  BombnsTagan 
Sm.  (^,  8.,  freq.;  (,3)  B.  virginicus  Oliv.  §,  8.  and  c.  p.,  ab.;  (4)  B.  ameri- 
caooram  F.  ^g,  s.  and  c.  p.,  ab. ;  (5)  Melissodes  bimacnlata  Lep.  $,  s.; 
Andrenidct:  (6)  Angochlora  labrosa  Say  $,8.;  (7)  Halictus  confasas  Sm.  9» 
c.  p.;  (8)  H.  staltns  Cr.  $,  c.  p.,  ab. ;  Sphecidx:  (9)  AramophUa  intercept* 
Lep.,  8. 

Diptera  —  Bonibylidcs:  (10)  Exoprosopa  fasciata  Mcq.,  s.;  Syrphidce:  (11) 
Mesograpta  geminata  Say,  f.  p.;  (12)  Syiitta  pipiens  L.,  s.  and  f.  p. 

Lepidoptera — JShopaloeera:  (13)  Danais  archippos  F.;  (14)  Pieris  raps 
L.  —  both  8. 

Plants  transferred  from  their  normal  habitat  to  the  Berlin  garden  were 
foand  by  Low  (I.  c.)  to  be  visited  by  Coritus  parumpunctatus  Schill.  and 
Lebirus  bigtUtcUus  L.  He  also  found  L.  rugoaua  vi>ited  by  ApU  mell\/icaf 
Bombus  sp.,  Eristalis  tenax,  SyriUa  pipiens  and  Corittu  parumpunctatus. 

Lophanthus  scrophularicsfoUus  Benth.  —  This  species 
agrees  essentially  with  the  preceding.  The  anthers  are 
purplish  and  the  corolla  purplish  tinged.  The  tubes  are 
about  6  mm.  long.  Aug.  3  the  following  visitors  were 
noted :  — 

Hymenoptera  —  Apidce:  (1)  Apis  meUiflca  L.  g,  s.,  freq.;  (2)  Bombas 
pennsylvanicas  DeG.  g,  c.  p.;  (3)  B.  americanorum  F.  g,  s.  and  c.  p.; 
(4)  Megachile  mendica  Cr.  9 1  s. 

Diptera — Bombylidce:  (5)  Exoprosopa  fasciata  Mcq.,  8.,  freq. 

Nepeia  Caiaria  L.  —  "Nat.  from  Eu/' — The  Catnip  is 
common  along  road-sides  and  in  waste-places.  The  stamens 
are  tall,  much  branched,  and  the  flowers  are  crowed  in  spike- 
like clusters.  The  flowers  are  proterandrous.  The  corolla 
tube  is  about  5  mm.  deep,  so  that  short-tongued  bees  can 
reach  some  of  the  nectar  and  those  with  mid-length  tongues 
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can  ezbaast  it.  There  is  no  list  of  the  insects  which  visit  it 
in  its  native  country,  Miiller  having  observed  only  Bombus 
muscorum  as  a  visitor.*  It  has  succeeded  in  acquiring  an 
efficient  set  in  this  country,  as  the  following  list  indicates.  It 
blooms  from  June  19  to  Oct.  24.  The  list  was  made  out  on 
ten  days,  between  June  26  and  Sept.  10. 

Hymenoptera  —  Apidce:  (1)  Apis  melliflca  L.  g,ab.;  (2)  Bombns  vir- 
glnicos  Oiiv.  § ;  (8)  B.  americanoram  F.  g  ;  (i)  Melissodes  bimacalata 
Lep.  9 1  W  Ceratina  dapla  Say  9  ;  (6)  Megachile  raflmanns  Rob.  ^^,9,b,; 
(7)  M.  pugData  Say  J^;  (8)  M.  relativa  Cr.  ? ;  (9)  M.  iDfragilis  Cr.  J^;  (10) 
Alcidamea  prodacta  Cr.  9 ;  (l^)  Herlades  carinatam  Cr.  9  >  (^2)  Nomada 
incerta  Cr.  9 ;  (^8)  Calliopsis  aQdreniformis  Sm.  9  *  Andrenidce:  (li)  Aga- 
postemon  radiatus  Say  9;  Veapidce:  (15)  Odynerns  f  ulvipes  Sanss.;  (16) 
O.  foraminatDs  Sanss. 

DIptera — Bnmbylidce:  (17)  Anthrax  parvicornis  Lw.;  Tachinidce:  (18) 
JarlDia  smaragdina  Mcq.;  (ll»)  J.  apicifera  Wlk. 

Lepidoptera  —  Bkopalocera:  (20)  Pieris  protodice  B.-L. ;  (21)  P.  rapsB  L. 
(22)  Pyrameis  atalanta  L.  —  aU  sacking. 

Nepeta  Olechomalf  Benth.  (Glechoma  hederacea  L.)  — 
**  Nat.  from  Eu.*'  —  The  flowers  bloom  before  any  of  our 
native  Labiates  and,  accordingly,  show  quite  a  peculiar  set  of 
visitors.  The  plant  grows  in  damp  woods,  the  stems  being 
prostrate  or  procumbent.  There  are  two  or  three  blue  flowers 
in  the  axils  of  the  leaves,  in  which  situation  they  are  quite  in- 
conspicuous. The  corolla  approaches  the  typical  Labiate 
form,  the  stamens  and  pistil  being  protected  by  a  well  devel- 
oped galea.  The  pollen  is  dusted  very  definitely  upon  the 
tops  of  the  heads  of  bumble-bee  females,  which  are  the  nor- 
mal visitors,  or  upon  the  upper  part  of  the  thorax  of  small 
bees.  Butterflies  occur  as  intruders,  being  quite  uncertain  to 
touch  the  anthers  and  stigma.  The  list  shows  a  striking 
resemblance  to  the  German  list  observed  by  Miiller, 
the  species  being  replaced  by  American  species 
of  the  same  genera.  The  genera  Synhaloniay  Alcidamea^ 
and  Augochlora^  being  American,  could  not  occur  as 
visitors  in  the  normal  habitat.  Miiller  observed  Bombus 
workers  in  Germany,  but  I  observed  only  females.  I  have 
found  only  the  female  form,  with  tubes  8  or  9  mm.  long. 

*  Alpenblnmen. 

t  See  littller;  Fertilization  of  Flowers. 
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The  flowers  are  open  from  April  7  to  June  21.     On  6  days, 
betweea  Apr.  28  and  May  20,  I  observed  as  visitors :  — 

Hyraenoptera— Jpldot:  (1)  Apis  raelltflc&  L.  g,  ab.;  (2)  Bombas  tb- 
gftns  Sm.  $ ;  (S)  B.  rldiogall  Cr.  9 ;  (4)  B.  americaDorara  F.  $ ;  ab. ;  (6)  B. 
lervldas  F.  $,  two,  the  only  speclmeos  I  have  seen  here;  (6)  Aoihopbora 
abroptaSay  c^9,  ab-i  (7)  Bynlialooia  Bpeclosa  Cr.(^9,ab.;  (8)  CeratloK 
dapla8aj(f  9,  ab.;  (9)  Alcidamea  prod u eta  Cc.  f^;  (LO)  Osmla  alblventrls 
Cr.  9,freq.;  (11)  Nomada  saperba  Cr.  $,lreq.;  Aniirenidi:e:  (13)  Augoctilora 
para  Say  9;  (tS)  A.  lucfdula  Sm.  $. 

Vlpter A  — Bombglidm:  (14)  Bombyltas  atrlceps  Lw.,  ab.;  Sj/rphiAa:  (IE) 
HblDgia  naaica  8a;. 

LepidopieTA —BItopaloeera;  (16)  Plerls  raps  L.;  (17)  Collaa  pbtlodlca 
Godt.,  ab.;  (l8)PamphlUs»baloaB.-L.;(19)  P.p«ckluB  Eby.— allsacking. 


5 

1 

1 

1 

, 

i 
1 

i 
1 

1 

li 

1 

1 

2 

i 

if 

.: 

i 

i 

i 

i 

1 

1 

V 

XiUnol*    ,,      

a 

Scutellaria  pai^vula  Mx.  —  Tiiis  is  one  of  the  earliest  bloom- 
ing of  indigenous  Lnbiates.  The  plants  are  soattereil,  or 
sometimes  collected  in  thin  patches.  The  stems  rise  2  or  3 
dm.  The  flowers  are  solitary  in  the  axils  of  the  opposite 
leaves,  so  that  they  appear  in  pairs.  Wben  several  dowers 
are  open  at  the  same  time  they  seem  to  be  arranged  in  loose 
spikes. 

The  corolla  measures  about  9  mm.,  the  tube  being  about  7 
mm.  and  so  wide  above  that  it  readily  admits  the  bead  of  a 
small  bee  for  about  3  mm.  The  lower  lip  measures  5  mm. 
across  and  is  directed  downmirds,  forming  the  most  attractive 
part  of  the  flower.  The  corolla  ia  blue,  the  losver  lip  being 
marked  by  a  large  squarish  white  spot  dotted  with  purple  and 
with  streaks  above  leading  into  the  throat. 

The  upper  lip  includes  the  lateral  lobes.  The  upper  lobe 
is  only  large  enough  to  cover  the  anthers.  The  rcBult  is  that 
the  mode  of  pollen  contact  is  of  the  most  defioito  sort, 
the  anthers  touching  the  upper  part  of  the  bee's  head  and 
thorax.  The  lateral  lobes  are  folded  inwards  under  the  anthers, 
so  that  a  bee  only  touches  them  when  the  lateral  lobes  are 
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forced  apart.  This  leaves  the  passage  into  the  tube  between 
the  infolded  lateral  lobes  and  the  lower  one. 

The  anthers  are  approximated  in  pairs  under  the  upper  lip, 
the  stigma  occupying  the  interval  between  them.  The  fore- 
most pair  of  anthers  have  only  one  cell,  which  is  turned 
towards  the  receptacle.  The  outer  cell  is  aborted,  and  the 
anther  is  turned  so  that  the  pollen-bearing  cell  is  concealed. 
The  aborted  cell  is  bearded.  When  a  bee  enters,  it  strikes 
this  anther  and  turns  its  face  even  further  out  of  position  for 
pollen  contact,  but  when  it  withdraws,  if  it  touches  the 
beardy  the  anther  is  rotated  downwards  so  as  to  bring  the 
pollen  surface  in  contact  with  the  bee's  body.  This  mechanism 
prevents  the  bee  from  carrying  pollen  back  from  the  anthers 
to  the  stigma  of  the  same  flower.  Consequently,  if  the  bee 
enters  with  pollen  from  another  flower,  it  will  dust  it  upon 
the  stigma  before  touching  the  pollen  of  the  flower. 

The  flowers  appear  homooramous  and  are  probably  self-pol- 
liuated  in  absence  of  insects.  They  are  adapted  to  small  long- 
tongued  bees,  like  Veratina  and  Alcidamea.  Butterflies  are 
useli'ss  intruders,  since  they  can  drain  the  tubes  without  trans- 
ferring pollen.  The  plants  are  common  and  bloom  from  May 
20  to  June  29.  On  5  days,  between  May  19  and  June  3,  I 
observed  as  visitors:  — 

Hymenoptera — Apidce:  (I)  Ceratina  dapla  Say  (^ 9 , s.,  ab. ;  (2)  MegachUe 
brevis  Say  J^,  s.;  (3)  Alcidamea  producta  Cr.  c??,  s.  and  c.  p.,  very  ab.; 
(i)  Osmia  4-;itintata  Cr.  ?,  s.;  (5)  O.  albiveDtris  Cr.  $,  s.  and  c.  p.;  An- 
drenidcB:  (6)  Ilalictas  pcctoralis  Sm.  ?,  a.;  (7)  H.  Hgatus  Say  $,8.;  (8)  H. 
pUosus  Sm.  $1  s.;  (9)  H.  tegularis  Rob.  9y  ^m  ^req.;  (10)  H.  prainosusBob. 
?,8.,  freq.; 

Lepidoptera  —  Bhopalocera:  (11)  Ancyloxypha  numltor  F.,  s.;  (12)  Pam- 
phila  peckias  Kby.,  a. ;  (33)  Ptiolisora  catallus  F.,  s.,  freq. 

Diptera — 8yrphid(B:  (14)  Spbaerophoria  cylindrica  Say,  f. p.;  (15)  Syritta 
pipiens  L.,  f.  p. 

Scutellaria  canescens  Nutt.  —  The  stems  are  6  to  12  dm. 
high  and  are  terminated  by  a  conspicuous  flower-cluster  formed 
by  the  closely  collected  racemes.  The  flower  is  like  that  of 
the  preceding,  but  is  much  larger.  The  middle  lobe  of  the 
upper  lip  is  closely  folded  over  the  stamens  and  style,  like  the 
keel  of  Papilionacece.  The  flower  is  nearly  closed,  so  that, 
when  the  bee  forces  an  entrance,  the  galea  is  pushed  upwards 
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and  the  organs  are  exposed.  Afterwards,  they  return  into  the 
galea.  The  flowers  are  proterandrous.  Two  lateral  lobes  of 
the  upper  lip  and  two  streaks  on  the  lower  are  white,  forming 
pathfinders.  The  tubes  are  about  14  mm.  deep.  The  flower 
seems  to  depend  mainly  upon  our  common  long-tongued  bum- 
ble-bee, Bombus  americanorum  F.  5,  which  visits  it  for  honey 
and  pollen.  It  is  also  visited  for  honey  and  pollen  by  B.  vir- 
ginicus  Oliv.  5,  and  for  honey  by  Exoprosopa  fasciata  Mcq. 
and  by  Pamphila  zabulon  B.-L. 

On  Aug.  7,  I  noticed  three  little  bees,  Augochlora  pura 
Say  $,  Halictus  confusus  Sm.  $  and  H.  stultus  Cr.  $,  sucking 
at  holes  near  the  base  of  the  tube  on  one  side.  I  suspected  that 
the  perforator  was  Odynerus  foraminatus  Sauss.,  the  same  in- 
sect which  perforates  the  flowers  of  Monarda  fistulosa  and 
Bradburiana  and  Pentstemon  Icevigatus.  After  waiting  awhile 
I  was  rewarded  by  seeing  this  wasp  return  to  the  plants  and  cut 
several  new  holes.  As  in  the  cases  above,  I  only  noticed  the 
insect  making  new  holes  and  not  using  the  holes  already 
made. 

This  plant  was  observed  on  4  days,  between  Aug.  3  and  26. 
It  is  common  and  blooms  from  July  11  to  Sept.  19. 

Scutellaria  versicolor  Nutt.  —  The  stems  rise  from  3  to  6 
dm.  and  bear  a  few  racemes  of  blue  flowers.  The  lower  lip 
is  white  dotted  with  purplish.  The  corolla  is  about  19  or  20 
mm.  long,  its  tube  being  narrow  and  measuring  about  15  or 
16  mm.  Pollen  is  dusted  upon  the  upper  side  of  the  bee's 
head.  There  are  only  a  few  flowers  open  on  each  plant  at  a 
time,  so  that,  although  crossing  between  flowers  of  the  same 
plant  may  occur,  it  is  much  more  likely  to  be  between  flowers 
of  distinct  plants.  The  flower  is  visited  by  Aiithophora 
abrupta  Say.  It  is  common  and  blooms  from  June  20  to 
July  15. 

Brunella  {Prunella)  vulgaris  L.  —  ''  Fields  and  borders  of 
copses,  Newfoundland  to  Florida,  and  west  to  California 
and  northward;  evidently  indigenous  in  some  of  the 
cooler  districts.  (Eu.  Asia,  Mex.)  " — The  flowers  approach 
the  typical  form,  the  anthers  being  protected  by  the  galea. 
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They  are  parpliah  and  are  arraaged  in  a  verticillaatrate- 
spioate  or  capitate  infioreacence.  They  are  adapted  to  bumble- 
bees, although  often  visited  by  other  long-toagued  bees  and 
by  butterflies.  The  plant  blooms  from  July  6  to  Oct.  9.  On 
8  day^,  between  July  11  and  Sept.  2,  the  following  list  was 
observed: — 

Hjm«aopUn—Apid<B:  (1)  BombUBTli^lDlcasOllT.  (f  g  ;  (2)  B.  sepantna 
Cr.  (j*;  (8)  B.  Vftgftas  Sm.  ^  ;  (4)  B.  amerlcanoram  F.  )f,ab.;  (S)  Cllsodon 
tennliMlls  Cr.  <^  9  ;  (6)  MellBSodes  bimacDlaU  Lep.  $  ;  (7)  Ceratlna  dnpU 
Say  9;  (6)  Hegachlle  meadica  Cr.^j'— all  e.;  ^ndrenfda^.- (9)  Angochlora 
pnraSay  9,  a.;  (10)  Balictos  fasclatas  N7I.  9,  c.  p.;  SeolUdie:  (11)  Scolla 
biclncta  F.,  a. 

LeplAopten—Shopalocera:  (12)  Flerls  rap»  L.;  (IS)  F.  protodlce  B. 
L.;  (U)  CoHas  phUodlce  Oodt.;  (15)  Famphlla pecklas  Kb;.;  (16)  F.  cernea 
B.~I..;  (17)  F.  otho  S.  and  A.,  var.  egeremet  Bend.;  (IS)  PhoUaora  bay- 
hnroUiBdw.  — alia. 

Diptera— BomAylldtE;  (19)  Exoprosopa  fascIaU  Hcq.;  TaMnidix:  (20) 
Jnrlnia  ■maragdlna  Hcq.  —  both  B. 

The  following  table  gives  the  results  of  the  observation  of 
Brunella  mdgaris  in  widely  separated  localities:  — 
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Phyaostegia  Vtrginiana  Benth.  —  This  is  by  far  the  most 
handsome  of  the  native  Labiates,  blooming  from  July  19  to 
Oct.  10.  The  stems  rise  from  5  to  10  dm.,  being  terminated 
by  one  simple  spike  or  by  several  spikes  collected  in  a  panicle. 
The  flowers  are  cataleptic,*  so  that  when  turned  in  any  direc- 
tion they  remain  in  the  same  position  until  disturbed.  Prof. 
J.  M.  Coulter  t  has  observed  that  this  movement  is  of  advan- 
tage in  a  driving  rain  by  turning  the  mouths  of  the  flowers 
away  from  the  rain.     As  pointed  out  in  the  Bot.  Oaz.  Kill., 

•  Su  Bailer:  Bot.  Gai.,  VIT.,  in. 
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33y  the  moremeat  i§  &Ifo  of  »fnii:aee  in  windj  weather, 
since  hees  as  a  mle  more  agazost  the  wrad  and  alvajs  tarn 
with  thetr  heids  towanU  il  when  al'shtiiig.  so  that  the  moTe- 
ment  of  the  fl  iwen  tunn  them  ia  such  a  potshioo  that  the  bees 
are  ino*t  likelT  to  be  attracted  for  their  odor  and  color,  and 
can  readilj  land  apon  them. 

The  flowers  are  ro?e  or  flesh-color,  measure  aboot  35  mm. 
lon^  an<i.  when  ollected  in  the  spike$«  make  a  splendid  dis- 
plaT.  The  Labiate  form  is  somewhat  modified  bj  the  enlarge- 
ment of  the  mouth  of  the  tabe,  which  admits  the  head  and 
thorax  of  a  bamble-bee.  The  anthers  and  stigma  are  protected 
under  the  upper  wall,  and  the  pollen  is  dasted  upon  the  apper 
part  of  the  bee's  thorax.  The  proterandry  of  the  flower  was 
first  recorded  by  Delpino.* 

The  narrow  part  of  the  tube  is  aboct  9  mm.  long.  The 
flower  is  yisited  abundantly  and  almost  exclnsirely  by  BonAus 
americanorum  F.  ^2$-  I  have  also  seen  it  risited  by  single 
individuals  of  Melissodes  bimacuiaia  Lep.  -r,  JlegacAile  brevis 
Say  ;,  Danais  arcJiippus  F.  and  Colias  philodice  Godt.  At 
Mt.  Carmel,  in  Southern  Illinois,  according  to  Schneck,  Bot. 
Gaz.  XYI.,  312,  the  flower  is  perforated  by  Xylocopa  virgin* 
tea.  This  bee  is  rare  in  my  neighborhood ;  I  have  never  seen 
but  two  individuals. 

Marrubium  vulgaref  L. —  **Nat.  from  Eu/'  —  The  corolla 
is  white,  the  upper  lip  narrow  and  cleft,  the  lower  three- 
lobed.  The  stamens  are  inelmled  in  the  corolla  tube,  so  that 
they  are  out  of  reach  of  pollen-insects,  and  the  pollen  is 
applied  to  the  insect's  proboscis.  The  tube  is  about  5  mm. 
long. 

In  Germany,  Mailer  found  the  flowers  visited  by  4  bees,  1 
Chrysid,  1  Eiupis,  1  bug,  1  beetle.  In  the  Pyrenees,  MacLeod 
saw  it  visited  by  Bombus  terresiris.  The  flowers  bloom  from 
May  28  to  Oct.  5.  June  22,  29,  and  Sept.  9,  I  observed  the 
following  visitors :  — 

Hjmenopteni  —  Apidce:  (1)  Apis  melliflca  L.  ^,  ab.;  {2)  BombQs  ameri- 

•  Ulterlori  osservarloni. 

t  See  MttUer:  Weit.  Beobachtan^o. 
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canonim  F.  § ;  (8)  Ceratina  dnpla  Say  $ ;  (4)  Megachile  breyis  Say  $ , 
one. 

Diptera — Bombylidce:  (5)  Bombylias  atrlceps  Lw. 

Lepidoptera  —  B?u>palocera:  (6)  FieriB  protodice  B.-L.,  freq.  —  all  s. 


Leonurus  C ardiaca  L.  —  **  Nat.  from  Eu." — This  plant 
is  common,  growing  along  side-walks  and  road-sides.  The 
stems  rise  5  to  10  dm.  and  with  the  nearly  erect  branches, 
bear  many  whorls  of  flowers  which  appear  as  if  arranged  in 
a  long  leafy  spike.  Only  a  few  flowers  are  open  at  a  time  in 
each  whorl. 

The  corolla  is  whitish,  the  upper  lip  being  pale  purplish 
beneath  and  the  lower  being  marked  with  brownish  and  purple. 
The  lips  are  strongly  divergent.  The  lower  has  the  middle 
lobe  folded  and  the  lateral  strongly  reflexed.  The  upper  lip 
is  oblong  and  somewhat  galeate,  protecting  the  dehiscent 
anthers.  Later,  when  the  stigma  becomes  receptive,  the 
upper  lip  is  reflexed. 

The  flower  is  properly  fertilized  by  bees  in  search  of  honey, 
and  the  pollen  is  applied  to  their  backs.  But  small  bees,  like 
JSalictus^  collect  the  pollen,  hanging  to  the  strongly  bearded 
upper  lip  while  doing  so.  They  no  doubt  neglect  the  flowers 
in  the  second  stage,  although  they  may  sometimes  effect  polli- 
nation by  alighting  upon  the  style  and  stamens  after  the  galea 
becomes  reflexed.  The  flowers  bloom  from  June  8  to  Oct. 
18.  June  15  and  22  the  following  list  of  visitors  was 
observed  :  — 

Hymenoptera  —  Apidce:  (1)  Apis  melliflca  L.  g,  s.,  ab.;  (2)  Anthophora 
abrapta  Say  (^,  s. ;  (3)  Ceralina  dupla  Sav  $,  s.  and  c.  p.,  freq. ;  Andrenidoi: 
(4)  Halictas  fasciatus  Nyl.  ^,  c.  p.;  (5)  H.  confusus  Sm.  ^,  c.  p.,  ab.;  (6) 
H.  stnltus  Cr.  9?  c.  p. 

DlptcTA -^  Syrphidoe:  (7)  Syrphus  ribesll  L.;  (8)  Mesograpta  geminata 
Say;  (9)  Allograpta  obliqua  Say —  all  feeding  on  stray  pollen. 

At  Wood's  Holl,  Mass.,  in  July,  Professor  Trelease  saw  the  flowers 
▼isited  by  (1)  Apis  mellifica  L.  g  ;  (10)  Bombus  virginicus  Ollv,  §  ;  (11)  B. 
americanornm  F.  g  ;  (12)  Pier  is  rapse  L. 

In  Europe,  where  the  plant  is  indigenous,  Muller  found  it 
visited  by  Apis  and  four  species  of  Bombus.* 

*  Weit.  Beobachtangen  and  Alpenblamen. 
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Stachys  palustris*  L.  —  "Wet  ground,  Newfoundland  to 
the  Pacific  in  Oregon,  south  to  Penn.,  and  in  the  Rocky 
Mountain  region  to  N.  Mexico «  north  to  Mackenzie  River 
(Eu.,  N.  Asia)"  —  The  stem  grows  from2  to  10  dm.  high. 
The  flowers  are  arranged  in  whorls  of  six  or  more  in  the  axils 
of  the  upper  leaves,  the  uppermost  whorls  being  approximated 
in  loose  spikes.  Spikes  of  this  kind  terminate  the  stem  and 
several  branches,  so  that  the  flowers  are  rendered  quite  con- 
spicuous and  attractive  to  insects. 

The  corolla  is  pale  purplish,  measuring  about  11  mm.  long. 
The  upper  lip  forms  a  well-developed  helm,  which  serves  as 
an  efficient  protection  for  the  anthers.  The  helm  is  4  mm. 
long  and  3  mm.  wide.  The  lower  lip  affords  a  convenient 
horizontal  landing  place  about  6  mm.  in  extent,  with  large 
lateral  lobes  and  a  larger  rounded  middle  one. 

The  flowers  are  proterandrous.  In  the  first  stage  the  flow- 
ers are  less  expanded,  so  that  the  visiting  insects  are  more 
likely  to  touch  the  anthers.  In  the  second  stage  the  flower  is 
more  widely  expanded,  but  then  the  receptive  stigma  is  ex- 
serted  considerably  beyond  the  helm  and  is  held  down  towards 
the  lower  lip  in  such  a  position  that  it  is  apt  to  touch  a  bee  as 
it  alights.  From  the  mode  of  development  of  the  flowers, 
visiting  insects  are  most  likely  to  approach  the  lower  flowers 
first,  proceeding  upwards  to  those  discharging  pollen,  which 
they  carry  in  turn  to  the  lower  receptive  flowers  of  the  next 
spike. 

Pollination  may  occur  between  different  flowers  of  the  same 
plant  on  different  spikes.  Cross-pollination  occurs  between 
distinct  plants  when  the  bee  changes  plants.  I  have  not  been 
able  to  satisfy  myself  that  spontaneous  self-pollination  takes 
place,  though  MUUer  states  that  it  does. 

The  flower  shows  the  normal  melittophilous  form  and  func- 
tion of  the  typical  Labiates,  although  it  is  sometimes  visited 
by  flies  and  lepidoptera.  On  account  of  the  protection  of  the 
helm,  the  pollen  is  not  easily  collected  by  HalictuSy  which  neg- 
lect the  flowers  with  receptive  stigmas.  It  is  accurately  ap- 
plied to  the  backs  of  insects  sucking  the  honey.  The  tubes  are 
from  6  to  8  mm.  long,  which  indicates  an  adaptation  to  long 

*  See  MttUer:  Fertilization  of  Flowers. 
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or  mid-length  toogoes,  but  rather  short  tongaes  can  reach  the 
nectar  by  forcing  their  heads  into  the  throat.  The  plant 
blooms  from  June  22  to  Oct.  7.  The  visitors  observed  on  9 
days,  between  June  23  and  Aug.  29,  are  as  follows :  — 

HymenopterA — Aptda:  (1)  Bombns  amerlcaaoram  F.  ^^fj,  a.,  treq.;  (2) 
B.  vKgkoa  Sm.  §,D.;  (8)  Antbopbora  ftbrupta  Sa;  (f,s.;  (4)  Mellssodea 
btmacnlBta  Lep.  c^$,  a.,  freq.;  (E)  Ceratlna  dapts  Say  9,  s.,  ab.;  (6)  Meg 
gachlle  brcTla  Sn;  $,  a.,  ab. ;  (T)  Alcidamea  proilucta  Cr.  $  ,  a.  aad  c.  p., 
freq. ,  (S)  Calllopsls  aadreDlformis  Sm.  ^,  a. ;  AndretUdac:  (9)  Agapostemon 
Blgrlcornla  F.  9,  s.;  (10)  H»ltctD3  conlusaa  Sm.  9,  c.  p. 

Lepldoptera — BltopaUxxra:  (11)  Ancylosyptia  namltor  F.;  (12)  Pamphtta 
eemes  B.-L. ;  Ifoctuid<B:  (13)  Plnala  almplex  Qn.,  Id  the  STenlDg— all  a. 

Dlptera— Bombptidie;  (U)  Srsuachas  vDlKaris  Lw.,  8.;  Hj/rphUliK:  (16) 
STTpbnaribeBlt  L.,f.  p.;  (16)  HeaograpU  mai^aata  Say,!,  p. 


Stachya  sllvatica  —  Lom  G«rmaDy  —  Miiller.. 

Pyrenees  —  MicLeod ... , 
recta  —  Alps  —  Miiller 

Low  Germany    "     

Fyrenees  —  MacLeod 

BetoDica  —  Low  Oermany  —  Miiller.. 
palnalrls  —    "  "  "      ., 

DllDota 


Review  of  the  Jjabiatce,  —  As  in  the  case  of  nototrtbe  flow- 
ers in  general,  I  suppose  that  the  form  from  which  the  orig- 
inal ancestor  of  the  Labiataa  was  developed  was  a  regular 
horizontal  gamopetalous  flower  in  which  insects  were  pre- 
vented from  alighting  upon  the  stamens  by  a  tube  which 
concealed  them.  The  insects  were  thus  required  to  land  upon 
the  lower  border  and  to  enter  the  flower  on  the  lower  side, 
touching  the  anthers  and  stigma  with  their  backs  and  insert- 
ing their  proboscides  into  the  lower  side  of  the  tube.  Conse- 
quently, the  flower  has  become  modified  to  suit  an  insect 
entering  in  this  way.  In  the  typical  Labiate  flower  we  find  two 
lips,  an  upper  one  forming  a  helm  protecting  the  anthers  and 
stigma,  and  a  lower  forming  a  landing-place  for  visiting  insects, 
as  well  as  being  the  principal  attractive  organ.  Below  these  is 
the  contracted  tube  serving  to  lodge  and  conceal  the  nectar. 
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Stachys  palustris*  h. — **Wet  ground,  Newfoundland  to 
the  Pacific  in  Oregon,  south  to  Penn.,  and  in  the  Rocky 
Mountain  region  to  N.  Mexico,  north  to  Mackenzie  River 
(Eu.,  N.  Asia)"  —  The  stem  grows  from2  to  10  dm.  high. 
The  flowers  are  arranged  in  whorls  of  six  or  more  in  the  axils 
of  the  upper  leaves,  the  uppermost  whorls  being  approximated 
in  loose  spikes.  Spikes  of  this  kind  terminate  the  stem  and 
several  branches,  so  that  the  flowers  are  rendered  quite  con- 
spicuous and  attractive  to  insects. 

The  corolla  is  pale  purplish,  measuring  about  11  mm.  long. 
The  upper  lip  forms  a  well-developed  helm,  which  serves  as 
an  efficient  protection  for  the  anthers.  The  helm  is  4  mm. 
long  and  3  mm.  wide.  The  lower  lip  affords  a  convenient 
horizontal  landing  place  about  6  mm.  in  extent,  with  large 
lateral  lobes  and  a  larger  rounded  middle  one. 

The  flowers  are  proterandrous.  In  the  first  stage  the  flow- 
ers are  less  expanded,  so  that  the  visiting  insects  are  more 
likely  to  touch  the  anthers.  In  the  second  stage  the  flower  is 
more  widely  expanded,  but  then  the  receptive  stigma  is  ex- 
serted  considerably  beyond  the  helm  and  is  held  down  towards 
the  lower  lip  in  such  a  position  that  it  is  apt  to  touch  a  bee  as 
it  alights.  From  the  mode  of  development  of  the  flowers, 
visiting  insects  are  most  likely  to  approach  the  lower  flowers 
first,  proceeding  upwards  to  those  discharging  pollen,  which 
they  carry  in  turn  to  the  lower  receptive  flowers  of  the  next 
spike. 

Pollination  may  occur  between  different  flowers  of  the  same 
plant  on  different  spikes.  Cross-pollination  occurs  between 
distinct  plants  when  the  bee  changes  plants.  I  have  not  been 
able  to  satisfy  myself  that  spontaneous  self-pollination  takes 
place,  though  MUller  states  that  it  does. 

The  flower  shows  the  normal  melittophilous  form  and  func- 
tion of  the  typical  Labiates,  although  it  is  sometimes  visited 
by  flies  and  lepidoptera.  On  account  of  the  protection  of  the 
helm,  the  pollen  is  not  easily  collected  by  HalictitSf  which  neg- 
lect the  flowers  with  receptive  stigmas.  It  is  accurately  ap- 
plied to  the  backs  of  insects  sucking  the  honey.  The  tubes  are 
from  6  to  8  mm.  long,  which  indicates  an  adaptation  to  long 

*  See  MttUer:  Fertilization  of  Flowers. 
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or  mid-leQgth  toogaes,  bat  rather  short  tongneB  can  reach  the 
□ectar  by  forcing  their  heads  into  the  throat.  The  plant 
blooms  from  June  22  to  Oct.  7.  The  visitors  observed  on  9 
days,  between  June  23  and  Aug.  29,  are  as  follows:  — 

H^menoplen — Apidx:  (1)  Bombns  amerlcaDomm  F.  (^g,  i.,  freq.;  (2) 
B.  Tftgans  Sin.  g,  8.;  (S)  Antbophora  abrapta  Bay  <^,  s. ;  (,<)  Hellssodes 
blmmcDlaU  Lep.  j^^,  s.,  Ireq.i  (6)  CenUna  dnpla  Say  ?,  s.,  ab.;  (S)  Heg 
gacblle  brevla  Saj  9,  s.,  ab. ;  (7)  Alcldamea  producta  Cr.  $  ,  a.  and  c.  p., 
freq.,  (S)  Calllopsla  aQdrenltormla  Sm.  (^)8.;  AMdrentdx:  (fi)  AgapoBtemoD 
BigrtconilB  F.  $,  s.;  (10)  Hallctaa  confasnaSm.  $,c.  p. 

LepldopUra— iUopalocwra.-  (II)  Ancylaxypba  Dumitor  F.;  (13)  Famptdla 
ceraes  B.-I..;  ^octufdiE.-  (13)  Plaala  simplex  Od.,  In  the  eveDlog— all  I. 

Dlpterti—Bombj/lida!  (lO  SrsCcecbaa  vulfiarlB  Lw.,  a.;  HyrpMias!  (IB) 
Sjrpbna  ribeall  L.,  t.  p. ;  (16)  Musograpta  marglData  Say,  1.  p. 


BtachyB  sUvatica  —  Low  GermaQj  —  HQIItir. . 

PyreDeea  —  MicLeod  ■  - . . 
recta  —  Alps  —  Miiller, 

Low  Germany    "     

Pyrenees —  UacLeod 

BetoDlca — Low  Germany — Hiiller.. 
palostrls  —    '*  "  "      . . 

Ullnols 


Review  of  the  Lahiatoe.  —  k&  in  the  case  of  nototrihe  flow- 
ers in  general,  I  suppose  that  the  form  from  which  the  orig- 
inal ancestor  of  the  Labiatse  was  developed  was  a  regular 
horizontal  gamopetaloua  flower  in  which  insects  were  pre- 
vented from  alighting  upon  the  stameus  by  a  tube  which 
concealed  them.  The  insects  were  thus  required  to  land  upon 
the  lower  border  and  to  enter  the  flower  on  the  lower  side, 
touching  the  anthers  and  stigma  with  their  backs  and  insert- 
ing their  proboscides  into  the  lower  side  of  the  tube.  Conse- 
qneotly,  the  flower  has  become  modified  to  suit  an  insect 
entering  in  this  way.  In  the  typical  Labiate  flower  we  find  two 
lips,  an  upper  one  forming  a  helm  protecting  the  anthers  and 
stigma,  and  a  lower  forming  a  landing-place  for  visiting  insects, 
aa  well  as  being  the  principal  attractive  organ.  Below  these  is 
the  contracted  tube  serving  to  lodge  and  conceal  the  neotar. 
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The  ancestral  type  was  probably  melittophilous  and  has 
produced  a  most  numerous  set  of  species  in  competition  with 
one  another  for  the  attention  of  bees.  Competition  between 
allied  species  is  most  severe.  As  a  result  of  this  strong 
competition  we  have  many  forms  which  have  so  far 
changed  from  the  original  type  that  they  no  longer  come 
in  competition  for  bees,  but  have  become  adapted  to  other 
kinds  of  insects.  In  the  Fertilization  of  Flowers,  471, 
MUlIer  says:  *^  Delpino  considers  Mentha  and  Colexis  Lour., 
degraded  forms  of  the  Labiate  type ;  he,  however,  gives  no 
reason  for  thinking  them  to  be  such,  and  not  rather  less 
specialized  forms,  differing  less  from  the  common  ancestors 
of  the  Labiates."  Mentha  is  one  of  the  least  specialized  of 
the  family,  and  is  specially  adapted  to  flies.  It  is  hardly  to 
be  expected  that  such  a  form  would  give  rise  to  a  large  group 
of  species  nearly  all  of  which  are  specially  adapted  to  bees. 
Nor  does  it  seem  probable  that  small  crowded  erect  flowers 
with  exserted  stamens  would  give  rise  to  a  multitude  of 
flowers  all  of  which  had  included  stamens  touching  the  insect's 
back.  That  Mentha  is  of  a  form  approaching  a  simple  regu- 
lar  flower  is  plain,  but  it  seems  to  me  to  be  a  very  different 
form  from  that  of  the  original  common  ancester  of  the  Labi- 
ates. It  is  rather  a  modification  of  a  more  irregular  form, 
which  I  think  will  be  more  evident  when  we  undertake  to 
consider  the  forms  in  their  divergence  from  the  more  charac- 
teristic form  of  Labiate  flower. 

It  is  difficult  to  find  a  flower  which  in  its  form  and  func- 
tion realizes  the  type.  Of  those  mentioned  in  this  paper, 
perhaps  Scutellaria  pai'vula  approaches  the  type  as  nearly  as 
any,  though  it  is  probably  too  small.  In  this  we  have  about 
two  flowers  open  at  a  time  on  the  leafy  axis.  Each  flower 
is  wholly  independent  of  neighboring  flowers.  The  lower  lip  is 
the  main  attractive  part  and  invariably  serves  as  a  landing- 
place  for  small  visitors.  The  anthers  and  stigma  are  con- 
cealed under  the  upper  lip  and  always  come  in  contact  with 
the  back  of  the  insect.  The  nectar  is  concealed  in  a  slender 
tube.  The  color  is  blue,  with  pathfinders,  and  the  flower 
is  adapted  to  bees. 

The  first  condition  which  seems  to  be  a  departure  from  the 
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original  type  and  readily  to  induce  departures  of  a  more  seri- 
ous nature  is  an  aggregation  of  the  flowers  in  a  more  or  less 
close  cluster.  In  this  case  the  lower  lip  loses  its  distinctive 
function  both  as  a  vexillary  organ  and  as  a  landing-place. 
Both  offices  are  immediately  assumed  by  the  inflorescence  itself. 
As  long  as  the  flowers  remain  separate,  they  attract  the  insects 
which  are  pleased  by  the  special  floral  form  and  are  adapted 
to  it.  But  when  the  flowers  become  clustered  they  attract 
less  specialized  insects  to  what  appears  an  undifferentiated 
color  mass.  In  a  similar  way,  separated  flowers  are  only 
readily  visited  by  insects  to  which  the  lower  lip  forms  a  con- 
venient resting-place.  But  when  the  flowers  form  a  compact 
inflorescence,  a  landing-place  is  formed  by  the  flower-cluster. 
Even  when  the  floral  structure  remains  the  same,  I  always 
expect  to  find  less  specialized  insects  on  crowded  flowers. 
As  long  as  the  cluster  retains  a  spicate  form,  less  specialized 
insects  are  not  so  well  suited  as  when  the  inflorescence  becomes 
flat-topped.  In  this  case,  these  insects  are  afforded  a  con- 
venient landing-place,  and  insects  which  would  never  notice  a 
separate  flower  of  the  same  form  will  rest  with  ease  upon  the 
broad  horizontal  platform  afforded  by  the  aggregated  flowers. 

But  while  the  aggregation  of  the  flowers  is  likely  to  induce 
the  visits  of  less  specialized  insects,  it  makes  easy  other  ad- 
vantageous modifications  correlated  with  the  relief  of  the 
lower  lip  from  its  normal  function.  It  permits  a  reduction  in 
the  size  of  the  flower,  or  a  contraction  of  its  parts,  with  the 
result  that  the  nectar  may  be  more  deeply  concealed  and 
the  place  of  pollen-contact  may  become  limited  to  the  upper 
part  of  the  bee's  head  or  proboscis. 

This  specialization,  however,  is  conditioned  upon  the  reten- 
tion by  the  galea  of  its  normal  function.  For  if  the  galea 
becomes  reduced  or  reflexed  in  such  a  way  as  to  expose  the 
anthers  and  stigma,  crowding  results  in  changing  the  pollen- 
contact  from  the  definite  and  precise  notolHoe  style  to  the 
indefinite  style  characteristic  of  the  least  specialized  regu- 
lar flowers.  If  a  Labiate  flower  typical  in  all  other  respects 
and  separated  from  other  flowers  should  come  to  have  its 
anthers  so  exposed  that  insects  could  land  upon  them,  it 
might  be  expected  to  change  from  nototribe  to  sternotribej  a 
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change  which  we  may  imagiDe  has  been  thus  produced  in 
Ocymum.  But  exposure  of  the  anthers  and  stigma  in  irregu- 
lar crowded  flowers  is  equally  degrading  both  to  those  origi- 
nally notolribe  or  sternotribe^  —  a  proposition  which  I  have 
already  propounded  in  the  Bot.  Gazette  XIII,  230. 

In  addition  to  being  a  most  important  organ  in  protecting 
the  anthers  and  stigma  and  in  preserving  the  original  Labiate 
character  of  the  flower,  the  galea,  from  its  more  or  less  hori- 
zontal position,  also  plays  an  important  part  in  rendering  the 
nectar  less  accessible.  When,  therefore,  we  find  the  flowers 
crowded  in  a  flat-topped  inflorescence,  the  upper  lip  reduced  or 
reflexed  in  such  a  way  as  to  expose  the  anthers  and  to  render 
the  nectar  more  accessible,  we  have  the  most  degraded  of  the 
family  and  the  form  farthest  removed  from  the  type. 

The  fact  that  Mentha  and  Pycnanlhemum  have  a  more 
regular  form  than  Scutellaria  is  no  reason  for  supposing  that 
it  approaches  the  form  from  which  the  Scutellaria  was  de- 
rived. If  a  form  like  Mentha  had  its  flowers  exposed  hori- 
zontally and  separated  so  that  each  flower  must  be  visited 
separately,  I  think  it  would  result  in  ^terno/n&ezygomorphism, 
like  that  of  the  Papilionaceoe^  —  a  form  almost  always  char- 
acterizing lateral  flowers  with  exposed  stamens.  But  I  could 
hardly  imagine  any  process  by  which  closely  crowded  flowers 
with  exposed  organs  would  give  rise  to  a  group  of  flowers 
characterized  by  having  the  anthers  protected  under  the  upper 
wall  of  a  deep  tube.  In  the  paper  above  referred  to,  I  have 
expressed  the  view  that  small  closely  crowded  regular  flowers 
do  not  tend  towards  zygomorphism. 

The  modifications  which  we  have  considered  have  a  most 
important  influence  in  determining  the  kinds  of  insects  fre- 
quenting the  flowers  of  difierent  species  of  the  Labiatse. 
There  remains  to  be  mentioned  the  varying  length  of  the  tube. 
In  some  species  in  which  the  general  characters  of  the  flower 
are  of  a  low  grade,  a  rather  highly  specialized  set  of  visitors 
is  retained  as  a  result  of  a  great  lengthening  of  the  tube,  as 
in  the  case  of  Monarda. 

In  the  table  I  have  arranged  the  flowers  as  nearly  as  practi- 
cable in  the  order  of  their  departure  from  the  type,  beginning 
with  those  which  have  a  more  perfect  Labiate  form,  simpler 
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ioflorescences  and  deep  tabes  and  ending  with  those  having 
exposed  stamens,  flat-topped  inflorescences  and  shoit  tabes.  It 
will  be  observed  that  as  the  most  distinct  Labiate  characters  are 
lost  there  is  an  increase  in  the  proportion  of  lower  hymenoptera 
and  diptera  visiting  the  flowers.  As  the  tubes  shorten  and  as 
the  galea  becomes  less  efficient  as  a  protecting  organ,  there  is 
an  increase  in  the  number  of  Andrenidoe  which  visit  the  flow- 
er for  nectar  and  for  pollen.  As  wo  descend  the  list  in  the 
table,  bees  remain  the  predominant  visitors  until  we  reach 
Monarda  fistulosa  which  shows  a  preponderance  of  butterflies. 
After  we  pass  Blephilia  ciliata^  bees  cease  to  be  the  predomi- 
nant visitors,  although  the  PycnanthemumSj  except  P.  linifoU 
ium^  show  more  bees  than  insects  of  other  groups.  Finally, 
the  short  tubed  Mentha  and  Lycopus^hoYf  lower  hymenoptera 
in  preponderance  over  bees,  and  flies  more  abundant  than 
hymenoptera  of  any  kind. 

In  the  case  of  the  Umbellirerse,  which  have  very  uniform 
flowers,  I  have  been  able  to  show  that  the  preponderance  of 
bees,  lower  hymenoptera  or  diptera  was  determined  mainly  by 
the  time  of  blooming,  and  the  peculiarities  in  the  lists  of  visi- 
tors were  best  shown  by  a  table  arranging  the  species  in  the 
order  of  blooming.  A  similar  arrangement  of  the  Labiatsd 
does  notgive  very  important  results,  since  the  differences  in  the 
lists  are  mainly  due  to  differences  in  structure,  and  the  time 
of  blooming  has  little  influence.  In  the  case  of  the  Pycnan- 
themumSy  there  seems  to  be  a  plain  case  of  correlation  between 
the  form  and  arrangement  of  the  flowers  and  the  time  of  flight 
of  the  lower  hymenoptera,  which  are  very  important  visitors. 
If  the  flowers  bloomed  in  April,  the  lower  hymenoptera  would 
be  almost  entirely  wanting,  and  the  list  would  consist  mainly 
of  bees  and  flies. 

Of  the  twenty-three  species  considered  in  the  present  paper, 
nine  show  long-tongued  bees  —  Bombus^  Synhalonia^  Antho- 
phora  and  Melissodes  —  as  their  principal  visitors  and  depend 
mainly  upon  them.  Eight  show  special  adaptation  to  bees 
in  general  or  to  shorter-tongued  species.  Early  blooming 
species  are  visited  by  Bombus  females,  Anthophoraj  8ynhal- 
oniOy  Osmia  and  Alcidamea.     Later  blooming  species  are  vis- 
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ited  by  JSombus  males  and  workers  and  Melissodes^  while  bees 
of  the  other  genera  are  wanting. 

No  species  is  adapted  to  the  lower  hymenoptera,  although 
10  species  were  visited  by  them.  They  are  important  for  only 
Pycnanthemum^  Mentha  and  Lycopus.  The  Sphecidse,  espe- 
cially Ammophila^  are  the  most  worthy  of  mention.  Ammo^ 
phila  occurs  as  a  visitor  of  8  species  —  all  after  ilfonarcJa, 
except  Lophanihus  scrophularicef  alius. 

Diptera  occur  as  visitors  of  19  species.  Only  two  species, 
Mentha  and  Lycopus^  are  specially  adapted  to  them.  Bom" 
bylius  occurs  on  four  early  blooming  species,  and  Exoprosopa 
on  9  late-blooming  one^,  but  they  do  not  occur  on  the  same 
species.  Among  Tachinidce  should  be  mentioned  Jurinia^ 
which  visits  8  species. 

Butterflies  occur  on  all  but  five  species.  They  are  useful 
vmiov^ot  Monarda  Bradburiana^  and  M.  /fs^t/Zo^a  is  specially 
adapted  to  them.  On  other  flowers  they  occur  as  intruders. 
Papilio  was  observed  only  on  Monarda. 

The  ruby-throated  humming-bird  visits  only  Monarda.  An- 
other plant  of  the  family.  Salvia  splendenSj  is  specially 
adapted  to  humming  birds. 

Beetles  occur  only  on  the  six  least  specialized  flowers  in  the 
table.  Species  of  Rhipiphorus  seem  to  be  quite  fond  of  Pyo- 
nanthemum. 

A  few  bugs  occur  on  Pycnanthemum. 
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Scatellaria  yersicolor 

canesceos  

Physosteftia  Virginiaoa 

Nepeta  Olechoma 

Branella  yalgarls 

Scatellaria  paryala 

Mdrrubium  vulgare  ....••••   

Stachys  palastris 

Teucrium  CaDadense 

Leonurus  Cardiaca 

Nepeta  Cataria 

Hedeoma  pulegioides 

Monarda  Bradburlana 

flstulosa 

Lophanthas  nepetoides 

scrophalariffif  olias 

Blephilia  hirsuta 

ciliata 

P^cnanthemam  matlcum  var.  pilosum. 

lanceolatum 

liDifolium 

Mentha  Canadensis 

Lycopas  yinnatos 

Issued  Nov,  26,  1892, 
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ited  by  JSombus  males  and  workers  and  Melissodes^  while  bees 
of  the  other  genera  are  wanting. 

No  species  is  adapted  to  the  lower  hymenoptera,  although 
10  species  were  visited  by  them.  They  are  important  for  only 
Pycnanthemum^  Mentha  and  Lycopus.  The  Sphecidse,  espe- 
cially Ammophila^  are  the  most  worthy  of  mention.  Ammo^ 
phila  occurs  as  a  visitor  of  8  species  —  all  after  ibfonarcJa, 
except  Lophanthus  scrophvlaricefolius. 

Diptera  occur  as  visitors  of  19  species.  Only  two  species, 
Mentha  and  Lycopus^  are  specially  adapted  to  them.  Bom- 
bylius  occurs  on  four  early  blooming  species,  and  Exoprosopa 
on  9  lute-blooming  one^,  but  they  do  not  occur  on  the  same 
species.  Among  Tachinidce  should  be  mentioned  Jurinia^ 
which  visits  8  species. 

Butterflies  occur  on  all  but  five  species.  They  are  useful 
Y\%\iov^ot  Monarda  Bradburianaj  and  M.  /f^^t/^o^a  is  specially 
adapted  to  them.  On  other  flowers  they  occur  as  intruders. 
Papilio  was  observed  only  on  Monarda. 

The  ruby-throated  humming-bird  visits  only  Monarda.  An- 
other plant  of  the  family,  Salvia  splendenSy  is  specially 
adapted  to  humming  birds. 

Beetles  occur  only  on  the  six  least  specialized  flowers  in  the 
table.  Species  of  Rhipiphorus  seem  to  be  quite  fond  of  Pyo- 
nanthemum. 

A  few  bugs  occur  on  Pycnanthemum. 
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original  type  and  readily  to  induce  departures  of  a  more  seri- 
ous nature  is  an  aggregiition  of  the  flowers  in  a  more  or  lesa 
close  cluster.  In  this  case  the  lower  lip  loses  its  distioctive 
function  both  as  a  rexillary  organ  nod  as  n  landing-phice. 
Both  offices  are  immediately  aaaumed  by  the  indorescence  itself. 
As  long  as  the  flowers  remain  separate,  they  attract  the  insects 
which  are  pleased  by  the  special  floral  furm  and  are  adapted 
to  it.  But  when  the  flowers  become  clustered  they  attract 
lesa  specialized  insects  to  what  appears  an  undifferentiated 
color  mass.  In  a  similar  way,  separated  flowers  are  only 
readily  visited  by  insects  to  which  the  lower  lip  forms  a  con- 
yenient  resting-pluco.  But  when  the  tlowers  form  a  compact 
inflorescence,  a  landing-place  is  formed  by  the  flower-ctuster. 
Even  when  the  floral  structure  remains  the  same,  I  always 
expect  to  find  less  specialized  insects  on  crowded  flowers. 
As  long  as  the  cluster  retains  a  spicate  form,  less  specialized 
insects  are  not  so  well  suited  as  when  the  inflorescence  becomes 
flat-topped.  In  this  case,  these  insects  are  afforded  a  con- 
venient landrng-place,  and  insects  which  would  never  notice  a 
separate  flower  of  the  same  form  will  rest  with  ease  upon  the 
broad  horizontal  platform  afforded  by  the  aggregated  flowers. 

But  while  the  aggregation  of  the  flowers  is  likely  to  induce 
the  visits  of  lesa  specialized  insects,  it  makes  easy  other  ad- 
vantageous modifications  correlated  with  the  relief  of  the 
lower  lip  from  its  normal  function.  It  permits  a  reduction  in 
the  size  of  the  flower,  or  a  contraction  of  its  parts,  with  the 
result  that  the  nectar  may  be  more  deeply  concoiiled  and 
the  place  of  pollen-contact  may  become  limited  to  the  upper 
part  of  the  bee's  head  or  proboscis. 

This  specialization,  however,  is  conditioned  upon  the  reten- 
tion by  the  galea  of  its  normal  function.  For  if  the  galea 
become?  reduced  or  reflexed  in  such  a  way  as  to  expose  the 
anthers  and  stigma,  crowding  resulla  in  changing  the  pollen- 
contact  from  the  deflnile  and  precise  notolnoe  style  to  the 
indefinite  style  characteristic  of  the  leaat  specialized  regu- 
lar flowers.  If  n  Labiate  flower  typical  in  all  other  respects 
and  separated  from  olher  flowers  should  come  to  have  its 
anthers  so  exposed  that  insects  could  land  upon  them,  it 
might  be  expected  to  change   from  nntotribe  to  sCernolribe,  a 


THE  OPENING  OF  THE  BUDS  OF  SOME  WOODY 

PLANTS. 

A.  S.  Hitchcock. 

Some  notes  were  taken  during  the  spring  of  1892  on  the 
opening  buds  of  our  native  shrubs  and  trees.  The  drawings 
of  the  buds  and  leaves  are  mostly  natural  size  and  were  made 
as  the  leaves  appeared.  The  nomenclature  and  arrangement 
IS  that  of  Gray's  Manual. 

I  have  been  unable  to  find  any  literature  beariug  directly 
upon  the  subject.     Vernation  is  usually  given  in  monographs 
and   systematic   notes,   as  that  of  Quercua  by   Engelmann, 
"About  the  Oaks  of  the  United  States,"  Trans.  St.  Louis 
Acad.  Sci.  iii.,  p.  375.     The  following  are  some  of  the  refer- 
ences treating  of  bud-scales,  stipules,  and  glands  on  young 
leaves:     Goebel,  Beitr^e  zur  Morphologic  und  Physiologic 
des  Blattes,   1.  Die  Niederblatter  (Bot.  Zeit.   xxx,  p.  753 
769,  785,  801,  817,  833;  Just,  viii.  I,  p.  114) ;  Schumann 
Anatomische  Studien  iiber  die  Knospenschuppen  von  Coni 
feren  und  Dicotylen  Holzgewachsen  (Bibl.  Botan.  Heft.  15 
1889 ;  Bot.  Centr.  xlii,  1890,  No.  22,  p.  275;  Just,xvii.  1,  p 
673);  Mikosch,  Beitrage  zur  Anatomic  und  Morphologic  der 
Knospendecken    Dicotylen    Holzgewftchse     (Sietzungsb.    d 
kais.  Akad.  Wiss.   Wien,  B.   74,  1  Abth.  1876;  Just  iv,  p 
453);    Areschong,  Beitrage   zur  Biologic  der  Holzgewachse 
(Lund,    1877;    Just,   v,   p.  358);  Velenovsky,   Ueber   die 
Achsclsprosse  einiger  Smilax  Arten  (Flora,  68,  p.  2-4;  Just, 
xiii.  1,  p.  612);  C.  Hilburg's  Dissertation:  Ueber  den  Bau 
und  die  Funktion  der  Nebenblatter,  mit  Zusatzen  von  F.  Hil- 
debrand  (Flora,  1878,  No.  11;  Just,  vi.  1,  p.  105);  Clos, 
Stipules  considerees  au  point   de  vue  morphologique  (Bull. 
Soc.  Bot.  France,  2d  Ser.  i.  No.  1,  1879,  p.  151;    Just.  vii. 
1,  p.  69.)     Reinke,  Ueber  die  Funktion  der  Blattzahne  und 
die  Morphologische  Werthigkeit  eineger  Laubblattnectarien 
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(Bot.  Zeit.  1874,  p.  47 ;  Just,  ii,  p.  548).  There  is  considerable 
literature  relating  to  twigs  but  this  is  outside  the  subject 
treated  in  this  paper. 

Asimina  triloba,  Dunal.  Buds  naked,  protected  by  the  two 
outer,  boat-shaped,  dark  ferruginous,  silky  leaves  which  in- 
crease but  slightly  in  size  as  the  bud  opens,  and  never  assume 
the  typical  shape.  Inner  leaves  conspicuously  2-ranked,  each 
successively  inclosing  the  remainder  of  the  bud.  The  flower 
buds  are  lateral,  globose.     May  3d. 

Menispermum  Canadensey  L.  Scales  about  5,  rounded  to 
elliptical,  smooth.  Internodes  above  these  elongating ;  young 
stem  and  leaves  gray- villous.  First  leaf  undeveloped,  several 
cleft  at  apex,  others  normal.  Vernation  straight.  Leaf-scars 
circular,  concave.  Buds  2  or  3  superposed,  the  upper  just 
above  the  scar,  the  others  bursting  through  a  V-shaped  crack 
in  the  leaf  scar.     May  6th. 

Tilia  Americana^  L.  Bud  scales  2,  the  inner  larger. 
Leaves  well  developed,  each  covered  by  its  two  large  stipular 
scales.     Vernation  oonduplicate.     Apr.  30th. 

Xanthoxylum  Americanumy  Mill.  Buds  low ;  scales  two 
pairs,  the  outer  pair  short  and  dark  brown,  the  bases  of  the 
scales  joined  by  a  circle  of  reddish  brown  fuzz ;  inner  pair 
longer  and  their  tips  reddish  brown  with  a  similar  pubescence. 
First  leaf  usually  abnormal  or  abortive  with  two  or  three 
leaflets  of  unequal  development,  the  later  leaves  successively 
better  developed.  Vernation  of  leaflets  revolute,  the  leaf 
wrapping  around  the  central  cone.     Apr.  29th. 

Celastrus  scandensy  L.  Buds  perpendicular  to  axis  of  plant. 
Scales  numerous,  the  two  outer  gray,  like  the  bark,  with  a 
ridge  on  the  back  at  the  apex ;  the  inner  with  brown  tips  and 
green  bases  gradually  passing  into  leaves.  Vernation  involute . 
Apr.  29th. 

Euonymus  atropurpureusy  Jacq.  Scales  opposite,  two  pairs . 
First  pair  of  leaves  small  and  deciduous.  Vernation  involute. 
Apr.  20th, 

Ceanothus  Americanusy  L.  Scales  two  to  four,  being  rudi- 
mentary leaves  with  the  stipules  broadened  and  adnate  to  the 
much  reduced  blade.  First  leaf  typical  in  form  with  two 
narrow  hairy  stipules.     Vernation  involute.     Apr.  23d. 
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Vitis  riparia,  Mx.  Buds  rupturiDg  the  bark  sometimes 
two  superposed.  Each  leaf  protected  by  its  two  hairy  stip- 
ular  scales.  VerDation  straight  but  inclosing  the  remainder 
of  the  bud.     Apr.  1st. 

Cissus  Ampelopsis^  Pers.  Much  as  in  F.  riparia,  but  stip- 
ules and  young  leaves  thinner  and  nearly  smooth.     May  3d. 

Ampelopsis  quinquefolia^  Mx.  Buds  one  to  three,  rupturing 
the  epidermis.  Scales  four.  Leaves  enclosed  by  their  en- 
larged stipules.  First  leaf  perfect,  5-div)ded,  lobes  condupli- 
cate,  arranged  almost  in  a  circle.     Apr.  30th. 

u^sculus  arguta^  Buckley.  Buds  swelling  considerably 
before  opening.  Scales  opposite,  six  to  ten  pairs,  the  inner 
successively  larger  and  thinner,  but  no  transition  to  leaves. 
First  leaves  with  live  leaflets.     Leaflets  involute.     Apr.  9th. 

Acer  dasycarpum^  Ehrh.  Scales  opposite,  four  pairs  ;  the 
inner  pairs  ciliate-margined.     Vernation  plicate.     Apr.  21st. 

Negundo  aceroideSj  Moench.  One  of  the  first  of  the  woody 
plants  to  show  signs  of  pushing  out  leaves  in  spring.  Scales 
opposite,  four  pairs.  First  pair  with  a  roundish  point;  second 
pair  about  twice  as  long,  apiculate;  third  pair  about  twice  as 
long  as  the  second,  roundish  at  apex ;  fourth  pair  somewhat 
longer  than  the  third,  three-lobed  at  apex.  First  pair  of 
leaves  with  three  leaflets.  Leaflets  conduplicate,  side  by 
side,  the  margins  of  opposite  leaves  touching.     Apr.  8th. 

Staphylea  trifolia^  L.  Scales  opposite,  two  pairs.  First 
set  of  stipules  more  than  half  as  long  as  leaf,  succeeding  ones 
shorter.     Leaflets  involute,  side  by  side.     Apr.  22d. 

Rhus  Toxicodendron t  L.  Buds  naked  or  occasionally  with 
one  or  two  scales.     Leaflets  conduplicate.     May  5th. 

Rhus  Canadensis^  Marsh.  Buds  naked,  the  first  leaf  be- 
commg  normal  in  size  and  shape.  As  all  the  internodes  elon- 
gate there  is  but  one  ring  separating  the  growth  of  successive 
years.  {R.  glabra  also  has  naked  buds,  with  the  first  leaves 
very  f elty-pubescent. )     Leaves  plicate.     May  5th. 

Amorpha  fruticosa,  L.  Buds  two,  superposed,  either  or 
both  developing.  Scales  several.  First  leaf  pinnate,  some- 
times imperfect.  Stipules  lanceolate,  acuminate.  Leaflets 
conduplicafe,  side  by  side.     May  6th. 

Oercis  (Janadensis^  L.    Scales  two.   First  leaf  well- formed, 
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conduplicate,  at  first  somewhat  inflexed.  Stipules  prominent, 
outside  of  their  leaf.     May  2d. 

Oymnocladus  Canadensis^  Lam.  Buds  at  first  scarcely 
raised  above  the  bark ;  superposed,  two  or  three,  one  or  some- 
times any  two  of  the  three  developing.  Scales  three,  enlarging 
greatly.  First  leaves  with  narrow  stipules,  pinnate  below, 
twice  pinnate  above,  the  pinnae  ending  in  a  bristle.  Leaflets 
and  pinned  conduplicate.     May  6th. 

Oleditschia  Iriacanthos,  L.  Buds  superposed,  usually  two 
.(one  to  three)  both  developing.  Scales  several,  brownish, 
thin  and  soon  deciduous.  First  leaf  piunate  with  several  leaf- 
lets, downy  beneath,  smooth  above;  later  ones  twice  pinnate. 
Stipules  minute ;  petiole  jointed  with  stem.  Leaflets  condu- 
plicate as  is  the  whole  leaf,  thus  bringing  the  edge  against  the 
bud.    May  5th. 

Prunus  Americana,  Marsh.  Scales  numerous,  the  inner  grad- 
ually increasing  in  length  and  showing  a  transition  to  the  leaves. 
The  first  leaf  has  a  pair  of  slender  elongated  stipules.  Young 
leaves  enclosing  the  flattened  bud,  the  edges  not  overlapping, 
under  surface  silky  pubescent  and  reticulately  veined.  Mar- 
gin of  leaf  ciliate,  serrations  sharp  and  not  glandular.  Apr. 
21st. 

Prunits  Chicasa^  Mx.  Scales  as  in  P.  Americana. 
Leaves  smooth  and  shining,  the  serrations  with  a  conspicu- 
ous gland.  Young  leaves  enwrapping  the  terete  bud,  the 
edges  considerable  overlapping.     May  4th. 

Rubus  occidentalism  L.  Scales  about  six,  first  two  rounded, 
with  buds  in  their  axils ;  next  two,  three  pointed,  the  buds 
in  their  axils  having  well  formed  leaves  nearly  as  long  as 
scales ;  the  inner  scales  are  three-cleft,  the  lateral  lobes  appar- 
ently corresponding  to  stipules.    Vernation  plicate.    Apr.  20th. 

Rubus  villosus^  Ait.  Scales  about  five,  outer  hard  and  red, 
pointed;  inner  gradually  longer,  rounded,  hairy;  fourth, 
3-cleft;  fifth,  more  deeply  cleft;  sixth,  a  small  leaf.  Verna- 
tion plicate.     Apr.  29th. 

Rosa  Arkansana,  Porter.  Scales  about  seven.  Outer  ovate 
and  pointed,  inner  becoming  rounded  and  erose-dentate,  while 
the  innermost  form  a  transition  to  leaves.  Leaflets  condupli- 
cate, side  by  side.     Apr.  20th. 
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Crat(Bgu8  cocdnea^  L.  Scales  numerous,  the  inner  showing 
a  transition  to  leaves.  The  inner  scales  and  stipules  glandu- 
lar ciliate,  the  latter  being  nearly  as  large  as  their  leaves. 
Vernation  conduplicate-plicate.     May  14th, 

JRibes  gracile,  Mx.  Scales  numerous,  all  but  innermost 
scarcely  enlarging.  First  leaf  nearly  normal  in  appearance. 
Vernation  plicate.     Apr.  11th. 

Comus  asperifolia^  Mx.  Scales  one  pair,  opposite,  develop- 
ing a  small  blade  at  the  opening  of  the  bud.  Vernation 
slightly  involute.     Apr.  9th. 

Samhucus  Canadensis,  L.  Usually  four  buds  in  an  axil, 
the  central  being  the  strongest.  Scales  opposite,  about  four 
pairs,  showing  transition  to  leaves.  Leaflets  involute,  side 
by  side.     Apr.  20th. 

SymphoHcarpos  vulgaris,  Mx.  Scales  opposite,  three  pairs, 
increasing  but  little  during  the  opening  of  the  bud.  Young 
leaves  oval-oblong.     Vernation  involute.     Apr.  9th. 

Fraxinus  viridis,  Mx.  f.  Buds  usually  two,  superposed. 
Scales  opposite,  one  pair  or  if  two  pairs  the  inner  hidden  before 
the  expansion  of  the  bud.  Leaflets  conduplicate,  side  by 
side.     Apr.  22d. 

Ulmus  fulva,  Mx.  Scales  two-ranked,  three  or  four  pairs  ; 
outer  dark  brown  and  somewhat  pubescent ;  inner  silky-fer- 
ruginous above.  First  leaf  very  minute  with  two  large  stipules. 
Following  leaves  perfect,  each  covered  by  one  large  stipule 
and  covering  the  other.    Vernation  conduplicate.    Apr.  30th. 

Ulmus  AmeHcana,  L.  Scales  two-ranked,  first  three  pairs 
empty,  scarcely  enlarging  and  soon  falling  off.  Within  these 
are  about  three  pairs  of  stipular  scales,  without  leaves,  that 
is,  the  scales  are  in  pairs  on  each  side  of  the  bud  and  attached 
at  base.  The  next  two  pairs  of  stipules  have  a  minute  and 
abortive  leaf  between  them.  The  inner  leaves  increase  in 
size,  and  are  imbricated  with  their  stipules  as  in  V.  fulva. 
Vernation  conduplicate.     May  4th. 

Cdtis  occidentalism  L.  Scales  two-ranked,  three  pairs. 
Young  flowering  branches  bear  flowers  below  and  leaves  above. 
Leaf  branches  bear  above  the  scales  two  or  three  enlarged 
early  deciduous  stipules.  First  leaves  normal ;  each  enclosing 
its  two  stipules.     Vernation  straight.     Apr.  23d. 
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Morus  rubra  J  L.  Scales  two-ranked,  six  or  seven.  First 
leaf  usually  ovate,  sometimes  slightly  lobed ;  inner  ones  lobed 
or  entire.  Vernation  and  arrangement  of  narrow  stipules  as 
in  Celtis  occidentalis.    May  2d. 

Platanus  occidentaliSj  L.  Bud  conical;  scales  two,  each 
covering  the  bud,  the  outer  smooth,  the  inner  covered  by  a 
gummy  secretion,  and  usually  having  a  bud  in  its  axil.  First 
leaf  well  formed,  its  stipule  covering  the  remainder  of  the 
bud.    Vernation  revolute.    May  2d. 

Juglans  nigraj  L.  Scales  two  to  four,  the  outer  oblong  and 
obtuse,  the  inner  increasing  in  length  and  passing  by  a  series 
of  clefts  and  lobes  into  a  few-divided  leaf.  Flower  buds 
from  the  lower  part  of  the  previous  year's  growth,  usually 
two  catkins  superposed,  each  bearing  two  or  three  small  scales 
at  base.  Leaflets  conduplicate,  the  edges  toward  the  rhachis 
and  the  sides  pressed  against  the  bud.     May  4th. 

Carya  amaray  Nutt.  Scales  two,  valvate,  covered  with  yel- 
lowish resinous  dots,  usually  elongating  and  developing  a  few 
lobes  at  the  apex.  The  first  leaf,  and. sometimes  the  second 
also,  is  imperfectly  developed.  Leaflets  conduplicate,  side 
by  side  as  shown  in  the  drawing.     May  3d. 

Ostrya  Virginica,  Willd.  Scales  several,  the  first  two  are 
empty,  the  next  pair  are  stipular  with  its  leaf  reduced  to  a 
mere  appendage.  The  third  pair  is  attached  to  a  normal  leaf. 
Vernation  straight  but  the  leaf  clasping  the  bud.     Apr.  22d. 

Quei'cus  macrocarpay  Mx.  Scales  stipular  as  in  Q.  tine- 
toria.  The  gradation  is  rather  gradual  from  large  stipules 
to  narrow  and  from  small  leaves  to  large.  Vernation  condu- 
plicate but  the  bend  to  one  side  of  the  midrib  (Fig.  107). 
May  3d. 

Quei'cus  Muhlenbergiiy  Engelm.  Scales  numerous,  five- 
ranked,  much  as  in  Q.  iinctoriaj  but  the  change  from  broad 
scales  to  narrow  ones  at  the  base  of  the  perfect  leaves  is 
more  abrupt ;  thus  the  leaves  appear  to  come  from  the  top 
of  the  bud.    Vernation  conduplicate.     May  3d. 

Quercus  iinctoriay  Bartram.  Scales  very  numerous,  five- 
ranked,  lower  short,  upper  increasing  in  length.  Several  at 
the  base  are  empty,  above  these  each  pair  has  a  minute  leaf  in 
the  angle  between  and  inside,  thus  being  stipular.     The  inner 
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leaves  are  successively  larger  and  the  stipules  narrower.  Ver- 
nation straight  but  the  leaves  are  considerably  corrugated. 
The  five-ranked  stipules  correspond  to  the  i  phyllotoxv. 
Young  leaves  very  silky,  purplish  or  pinkish.     May  3d. 

Salix  amygdaloides^  Anders.  Scales  two,  usually  splitting 
at  the  apex,  the  inner  thin  and  membranous.  Stipules  hairy, 
vernation  straight.     Apr.  2l8t. 

Saiix  cordatttf  Muhl.  Bud  is  covered  by  one  outer  scale, 
on  the  inner  side  of  which  is  attached  the  two  stipular  mem- 
branes which  encircle  the  opening  leaves  at  their  base.  Ver- 
nation convolute.     Apr.  21st. 

Popuius  moniliferaf  Ait.  Scales  mostly  four,  shining  and 
usually  gummy,  outer  short  and  rounded,  inner  becoming 
longer  and  more  acute.  First  leaf  normal,  with  two  narrow 
stipules,  purplish   tinged.     Vernation  involute.     Apr.   25th. 

Stnilax  hispida^  Muhl.  Scales  two,  both  next  to  the  stem, 
that  is,  in  the  axil  of  the  young  branch  and  probably  homol- 
ogous with  the  sheathing  stipules.  Leaves  involute,  the  first 
leaf  bearing  stipular  tendrils.     May  5th. 
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EXPLANATION  OF  PLATES. 

1.  AMimina  triloba.  Swelling  lateral  bud.  2.  Terminal  bad  further  ad- 
vanced. 8.  Cross  section  of  bud  with  the  two  outer  leaves  removed. 
4.  Mentapermum  Cnnadenae.  Three  superposed  buds,  the  upper  having 
dovolopod  into  a  branch.  5.  Three  buds,  side  view,  the  two  upper 
having  developed.  6.  Swelling  bud.  7.  Toung  branch.  8.  One  of 
the  first  leaves.    9.  Leaf -scar  and  bud  before  swelling. 

10.  Tilia  Amerieana.    Swelling  bud.    11.  Bud  further  advanced. 

12.  Xanthoxylum  Americanum.  Lateral  bud  developing.  18.  Terminal  bu4 
further  advanced. 

14.  Celiistrus  scandens.    Lateral  bud  developing. 

16.  SMonymus  atropurpurtu9.    Two  young  lateral  branches. 

16.  Ceanothus  Americanus.  An  outer  scale.  17.  An  inner  scale.  18.  A 
young  leaf. 

19.  Vi$i»  riparia.    Swelling  bud.    20.  Toung  branch  with  bud  below. 

21.  Cissus  Ampeloptis,    Young  branch. 

22,  Amp^lopsis  quinqu^olia.     Swelling  bud.    28.  Toung  branch  with  bud 

below. 

24.  AescMlMs  arguta.    Developing  terminal  bud. 

25.  Actr  ikisyciirpum.    Developing  terminal  bud. 

26.  Negundo  aceroides.    Developing  terminal  bud.    27-80.  Scales  showing 

transition  to,  81.  First  leaf. 
82.  StaphyUfti  trifoUa.    Two  lateral  buds  developing.    $Z.  Bud  farther  de- 

velo^H'd,  inner  pair  of  scales  removed;  side  view,  showing  two  joani; 

leaves  with  their  stipules.    84.  Same,  showing  back  of  leaf. 
86-36.  Rhus  r(>xt'cu<i<ni<in>ii.    Bods  in  different  stages  of  development. 
^7.  RkusCKVMdtiws.    Swelling  bud.    88.  Developing  bud.    39.  Toung  leaf. 
AO,  AmK>rp\afrMticosa.    Developing  bud. 
41.  C«rck<  CanadfHsis.    Developing  bud.    42.  Yoaoi:  branch. 
43.  (^jTMUcWiiiitkf  Camadensis.    Swelling  bad.    44.  Bud  further  developed. 

45.  Young  leaf. 
46.  ti^iOtycAiu  triactMHthos.  Base  of  petiole  of  yoang  leaf  showing  minute 

stipule.    47.  Developing   bud,  leaves   cut   off  above  the  base.    4^. 

Touug  leaf. 
49.  fVimiM  CAkmm.     Developing  bud.    50-52.  Young  leaves.    53.  Glandu- 
lar serration  X  125. 
54»  fVtmns  Amtric^ma.    Developing  bud.     53.  Scale.     56.  Inner  scale  or 

young  leaf.    57.  Stipule  of  developed  leaf.     58.  Serration  ol  leaf  X 

125k 
59.  £iid««  ixxOeiUalis.    Young  leaf.    60.  Developing  bud.     61-63.  Scales. 
64.  £ll^«<  nZJon^.    Developing  bud.    65.  Young  leaf.    66-68.  Scales  and 

outer  leaf. 
f9«  J^Ma  JlrteiMMa.    Developing  bud.     70.  Youu;;  leaf. 
Tl.  CVtUtcyv:^  ctwcdwo.    Toung  braach,  some  of  the  scales  a:  base  having 

fallen  off.    72*73.  Two  focmtf  oi  stipules  on  young  leaver. 
T4x  A^«f  ^rtictU.    DvvelopuN:  bad. 


Hitchcock —  Opening  ofBuda  of  Some  Woody  PUmte.        141 

75.  Oomus  (uperifolia.    Terminal  bud  deyelopin^.    76.  Onter  scale  or  leaf. 
77.  Sambucus  OanadenHs,    Sapemamerary  buds,  the  uppermost  deyeloping. 
78-79.  Scales. 

80.  SymphoricarpoB  vulgaris.    Developing  bud. 

81.  Fraxinus  viridia.    Terminal  bud  with  one  pair  of  scales  developing.    82 . 

Bud  with  two  pairs  of  scales. 
84.  Ulmu8fulva.  Swelling  bud.    88.  Bad  further  developed.    85.  First  pair 

of  scale-like  stipules. 
86.  Ulmus  Americana.   Swelling  bud.    87.  Young  leaf  and  stipu  les. 
88.  Celtis  ocddentcUis,    Two  young  flowering  branches.    89.  Young    leaf 

branch  with  one  row  of  scales  removed. 
90.  Morus  rubra.    Developing  bud.    91-98.  Young  leaves.    94.  Stipule. 
95.  Platanus  ocdderUalis,    Developing  bud.    96-97.  Scales.    98.  Stipules  of 

young  leaf,  partially  unfolded. 
99.  Juglans  nigra.    Two  flower  buds  with  the  catkins  removed,  showing  two 

or  three  scales  at  base.    100.  Developing  leaf  bud.    101.  Scales  and 

young  leaf. 
102-108.  Carya  amara.    Buds  developing. 
104.  Ostrya   Virginica.     Developing  bud,  with  one  leaf  removed.      105 

Swelling  bud. 
106.  QuercuamacTocarpa,  Developing  bud.    107.  Cross  section  of  leaf  show- 
ing vernation.    108.  Part  of  young  branch  showing  young  leaf    and 

stipules.    109-110.  Young  leaves. 
111.  (^uercuB  Muhlenbergii,    Developing  bud.    112.  Young  leaf, 
lid.  QuercuB  tinctaria.    Swelling  bud.    114.  Bud  with  outer  scales  removed, 

showing  young  leaf.    115.  Young  leaf  with  stipules. 

116.  8alix  amygdaloides.    Developing  bud. 

117.  8alix  cardata.    Developing  bud.    118.  Outer  scale  with  inner  thin  one 

attached  at  base,  two  views. 
119.  Populus  moniUfera,  Developing  bud.    120.  Scales  and  young  leaf . 
121.  Smilax  JUspida.    Young  branch.    122.  Young  leaf  with  its  stipules. 

Issued  Jan,  15,  1893, 
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MATERIALS  FOR  A  MONOGRAPH  ON  INULINE. 

[CoDtrlbntions  from  the  Missoori  Botanical  Garden.    No.  1.] 

J.  Christian  Bay. 

As  the  knowledge  of  vegetable  physiology  proceeds  it  is  very 
difficult  for  one  man  to  look  up  all  the  literature  on  a  certain 
subject  that  has  been  published  up  to  date,  and  especially  in 
the  chemical  physiology.  This  circumstance  in  connection 
with  the  fact  that  America  is  not  yet  provided  with  such 
extensive  libraries  as  have  been  accumulated  in  Europe ,  has 
induced  me  to  collect  my  bibliographical  notes  on  a  number 
of  questions  in  vegetable  physiology  and  to  follow  up  the 
literature  year  by  year.  In  a  series  of  physiological  papers 
from  Missouri  Botanical  Garden  I  intend  to  publish  the  ma- 
terial for  monographs  on  the  most  important  questions  in 
vegetable  physiology,  beginning  with  the  chemical  physiology. 

These  bibliographical  monographs  will,  as  far  as  they  go, 
be  complete  up  to  the  end  of  the  year  1890,  containing  besides 
lists  of  special  papers  also  references  to  the  leading  text 
and  hand-books  m  our  science.  They  will  be  of  use  especially 
for  physiologists,  but  also  for  chemists;  I  have  spent  much 
time  in  making  my  lists  as  complete  as  possible.  Most 
of  the  papers  I  have  seen  myself  in  the  large  libraries  of 
Copenhagen,  Denmark,  but  of  course  everything  I  could  not 
verify. 

The  beginning  of  this  series  will  be  made  with  the  materials 
for  a  monograph  on  inuline ;  No.  2  will  contam  the  biblio- 
graphy of  the  tannoids. 

Reports  of  societies  and  current  journals  I  generally  abbre- 
viate, but,  in  order  to  avoid  misinterpretations,  not  always. 
In  the  following  list  the  abbreviations  used  in  this  first  paper 
will  be  found. 

A.  or  L.  A.=Liebig's  Annalen  foer  Chemie  und  Fharmacie. 

A.  de  chlin.=Aiinale8  de  Chimie. 

A.  chim.  phys.=Aiinales  de  Chimie  et  de  Physique. 

A.  Bci.  Dat.=Aiiiiales  des  seiences  naturelles. 

B.  Z.=Botani8che  Zeitnng. 
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As  the  knowledge  of  vegetable  physiology  proceeds  it  is  very 
difficult  for  one  man  to  look  up  all  the  literature  on  a  certain 
subject  that  has  been  published  up  to  date,  and  especially  in 
the  chemical  physiology.  This  circumstance  in  connection 
with  the  fact  that  America  is  not  yet  provided  with  such 
extensive  libraries  as  have  been  accumulated  in  Europe,  has 
induced  me  to  collect  my  bibliographical  notes  on  a  number 
of  questions  in  vegetable  physiology  and  to  follow  up  the 
literature  year  by  year.  In  a  series  of  physiological  papers 
from  Missouri  Botanical  Garden  I  intend  to  publish  the  ma- 
terial for  monographs  on  the  most  important  questions  in 
vegetable  physiology ,  beginning  with  the  chemical  physiology. 

These  bibliographical  monographs  will,  as  far  as  they  go, 
be  complete  up  to  the  end  of  the  year  1890,  containing  besides 
lists  of  special  papers  also  references  to  the  leading  text 
and  hand-books  m  our  science.  They  will  be  of  use  especially 
for  physiologists,  but  also  for  chemists;  I  have  spent  much 
time  in  making  my  lists  as  complete  as  possible.  Most 
of  the  papers  I  have  seen  myself  in  the  large  libraries  of 
Copenhagen,  Denmark,  but  of  course  everything  I  could  not 
verify. 

The  beginning  of  this  series  will  be  made  with  the  materials 
for  a  monograph  on  in uline;  No.  2  will  contam  the  biblio- 
graphy of  the  tannoids. 

Reports  of  societies  and  current  journals  I  generally  abbre- 
viate, but,  in  order  to  avoid  misinterpretations,  not  always. 
In  the  following  list  the  abbreviations  used  in  this  first  paper 
will  be  found. 

A.  or  L.  A.=Liebig's  Annalen  foer  Chemie  und  Fharm&cie. 

A.  de  chlin.=Annale8  de  Chimie. 

A.  chim.  phys.=Annales  de  Chimie  et  de  Physique. 

A.  Bci.  Dat.=Aiiiiale»  des  seiences  naturelles. 

B.  Z.=Botani8che  Zeitung. 
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Boll.  soc.  chim.^Bolletln  de  la  soci^t^  de  chimie  de  Paris. 

C.  B.=Compte8  Bendas  hebdomadalres  des  stances  de  I'Academie  Boyale 

des  Sciences.  ' 

J.  de  pliarin.=Joiimal  de  pliarmacie. 

J.  pr.  or  J.  pr.  Ch.=Erdmaiin's  Joarnal  foer  praktische  Oliemie. 
Schweiggers  Joamal=Jonriial  foer  Cliemie  ond  Fiiysik,  1811-1838. 
Sitzber.  WIen.=Sitzungsberichte  der  k.  k.  Wiener-— Academie  der  Wlssens- 

chaften.    Naturwissenschaftlich-mathematische  Elasse. 
TrommsdorfE's  Jonrnal=Jonmal  der  Parmacie,  1794-1816;  26  voU. 
Trommsdorff's  Neues  Joumal=Neaes  Joarnal,  etc.  1817-1883;  27  voll. 
Wiegm.  Arch.=Wiegmann's  Axchiv  faer  Natargeschichte. 
Z.  f .  Ch.=Bellstein^s  Zeitsschrif t  faer  Chemie. 

"Pringsh.  Jahrb."  is  a  well-known  abbreviation  for  Pring- 
sheim's  Jahrbuecher  faer  wissenschaftliche  Botanik.  A  few 
other  abbreviations  will  easily  explain  themselves. 

If  either  chemists  or  plant  physiologists  here  or  in  Europe 

might  wish  to  undertake  the  compilation  of  questions   in  the 

line  of  this  series  I  should  gladly  appreciate  a  collaboration 

of  this  kind. 

J.  Chr.  B. 
Missouri  Botanical  Garden,  January,  1898. 


Andbrson:    J.  pr.  Ch.  47,  p.  449. 

Bauer,  B.  W.  :  Ueber  den  aas  Agar— Agar  entstehenden  Zncker,  aeber  elne 

neue  Saenre  aas  der  Arabinose  nebst  dem  Versuch  einer  Classification 

der  gallertblldenden  Kohlenhydrate  nach  den  aus  ihnen  entstehenden 

Zuckerarten.     (J.  pr.  XXX,  pag.  367-388,  1884.) 
Beauvisage:    L'lnnline  dans  les  Jonidium.     (Soci6t4  de  Bot.  de    Lyon* 

Bulletin  trimestriel,  No.  1-2,  p.  12,  1888.) 
B^CHAMP,  A. :    L'lnnline  et  la  levnline. 

(J.  de  pharm.  et  de  chim.  (4.)  XXVI,  p.  505.) 
Behrens,  I.  V. :    A  Guide  for  the  Microscopical  Investigation  of  Vegetable 

Substances.    Engl,  transl.  by  Hervey  and  Ward.    Boston,  1885,  pag. 

375. 
Behrens,  W.  I. :    Tabellen  zum  Gebrauch  bei  mikroskopischen  Arbeiten 

Braunschweig,  1892,  pag.  141. 
Beilstein:    Handbuch  der  organischen  Chemie.    1. 1883,  pag.  595. 
Berg:  Handbuch  der  pharmaceutischen  Botanik.    1. 1850,  pag.  11;  II,  1852, 

pagg.  38,  46-48,  50.    Third  edition;  I.  1855,  pag.  17;  II.  1857,  pagg.  21, 

89,  48-51. 

Anat.    Atlas  zur  pharm.  Waarenkunde.    Berlin,  1865,  Tab.  7, 9, 11, 13, 15, 

p.  11,  15  f.,  17,  23,  27,  29. 
Berzelius  :  Lehrbuch  der  Chemie,  VL  pag,  390, 1837.  [4  edition,  transl.  and 

edited  by  Woehler.] 
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fiiLz;  Chem.  Unters.  d.  Hirschbruost. 

(Trommsd.  N.  J.  XI,  2, 1825,  p.  8-89).  [«  Hirschbruost "  is  Elaphomycea 

N.  ab  E.,  one  of  the  Pyrenomycetes,^ 
Bouchard  at:  C.  B.  25,  p.  274. — Jahresber.  der  Chemie,  1847-48,  pag.  795. 
BouDBT :  Yersuch  einer  Zerlegung  des  Wasserhanls,  Eapatoriom  canna- 

binam  L. 

(Boll,  de  Pharm.  Paris  1811  No.  Ill,  p.  97.— -Trommsd,  J.  f.  d.  Pharm. 

XXII,  1,  1813,  p.  89-101.) 
BucHNBR,  L.  A. :  see  a  note  io:  Domas'  Handb.  YI,  p.  181. 
BsACONNOT ;  Analyse  des  Tobercoles  de  I'Heliaotos  toberosos  et  observation 

sor  la  Dahline. 

(Ann.  chim.  phys.  XXV,  1824,  p.  358-78.— J.  de|pharm.  X,  1824,  p.  488.— 

Bochoer's  Bep.  f.  d.  Pharm.  18,  1824,  p.  33-53). 

Observation  sor  les  avantages  do  Datisca  cannabina  dans  I'art  de  la 

teintore. 

(Delam^therie,    Joom.    de   Phys.  83,  1816,  p.    187-91.-— Ann.  chlm. 

phys.  Ill,  p.  277-80.  —Trommsd.  N.  Joornal  II,  1,  1818,  p.  129-183.) 
Candolle,  a.  db:  Fhysiologie  v6g^tale.  Vol.  I,  Paris,    1882,    pag.    178; 

german  transl.  by  Roeper;  Vol.  I,  1833,  pag.  148-149. 
Caybntou:  BeePelletier, 
CJbnbdella:  Analyse  de  la  racine  de  cynoglosse. 

(Joom.  de  Pharm.  de  Milan.  —  Joorn.  de  pharm.  XIV,  1828,  p.  622.) 
Claubrt,  Gaulteer  db  :  Note  sor  one  sobstance,  a  laqoelle  on  a  donn^  le 

nom  d'lnoline  (Ann.  de  Chimie,  XCIV,  1815,  p.  200-08). 

Bech.  chim.  sor  la  princlpe  actif  de  la  pyr^thre  et  sor  la  natnre  des 

principes  constitoants  de  cette  racine. 

(Joom.  de  Pharm.  IV,  1818,  p.  49-55.  —Ann.  chim.  phys.  VIII,  1818,  p. 

101.  — Trommsd.  N.   J.  t  d.  Pharm.    Ill,    1,  1819,  p.  376-77.)    See 

Parlsel! 

Note  sor  one  sobstance  a  laqoelle  on  a  donn6  le  nom  d'  Inoline.    (Ann. 

de  chim.  XCIV,  pag.  200-208.) 
Crambr:    Ueb.  das  Verhalten   des  Eopferoxydammooiaks  zor  Pflanzen- 

zellmembran,  zo  Starke,  Inolin,  zom  Zellenkern  ond  zom  Prlmordial- 

schlaoch. 

(Vierteljahrsschr.  nat.  Ges.  Ziirich,  III,  1858,  p.  1-22.) 
Croockbwit,  T.  H.  :    Over  de  Zamenstelling  van  Inoline. 

(Scheik.  Onderzoek.  I.    p.    283-95.    A.  XLV.  p.   184-92.    J.  pr.  Ch. 

XXVIII,  p.  316.) 
Dbhmbl,  referred  to  by  Tschirsch;  see  the  latter. 
Dblpino,  F.  :    Bevista  botanica.    1875,  pag.  78. 
DiCKSTBiN,  S. :    Ueber  die  Sphaerokrystalle  bei  Canna.  Vorlacoflgo  Mit- 

theilong.     (Mlttheil.  d.  Univ.  zo  Warscliao,  1875,  No.  4.    Arbeiten  d. 

botan.  Laborat.  d.  Univ.  Warschao.  Lieferong  1.  [Rossian.]  1875.) 
DipPBii,  L. :    Das  Mikroskop.  II.  pag.  27,  1869. 
Dragbndorff:    Materialien    zo   einer    Monographic   des    Innlins.     St. 

Petersborg,  1870. 
DuBRUNFAUT:    Note  sor  I'lnolioe. 

(C.  B.  42,  1856, 1,  p.  803-6.) 

Sor  la  presence  do  socre  cristallisable  dans  les  tobercoles  de  I'Helian- 

thos  toberosos. 
(C.  B.  64, 1867, 1,  p.  764.)     (Beilsteins  Z.  f .  Ch.  X,  1867,  p.  806.^ 
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Dumas:  L'Institut  Nro.  97.— J.  pr.  Ch.  IV,  p.  484. 

Handbuch  der  organischen  ChexnJe,  iibers.  von  Bachner,  see  Bachner 

and  John. 
Ebbrmatbr:   Physiologische   Chemie   der   Pflanzen.     Berlin,  1882,    pag. 

218-21. 
EiCHLER,  A. :  Balanophoreae  Brasillensls.    Miinchen.  1869.     [Not  seen.] 
Ekstband,  a.  G.,  and  Johanson,  C.  I. :  Znr  Eenntniss  der  Eohlehydrate. 

(Berlchte  der  Dentschen  chem.    Gesellschaft,  1887,  pag.  3810.) 
EsBNBECK,  Nebs  von  :  Chem.  Unters.  der  beiden  Lackmusflechten,  Boccella 

tinctoria  Ach.   u.  Lecanora  tartarea  Ach.  (Brandes'  Arch,  des  Apoth. 

Verelns  XVI,  1826,  p.  186-61.) 
Famintzin  :  Ueb.  amylamartige  Gebllde  des  kohlensaoren  Ealkes.     (Ver- 

handl.  nat.  Ver.  Heldelb.  V.  1,  1869,  p.  18-28.) 
Fbchner:  Resoltate  der  bis  jetzt  untemommenen  Pflanzenanalysen.  1829, 

pag.  96. 

See  Thinard. 
Ferrouillat  &  Savigny:  Ball.  soc.  chim  (2),  12,  p.  209. 
Flueokigbr:  Fharmacognosie  des  Fflanzenreiches.  1867,  pag.  187,  177,  261; 

1883,  pag.  896. 

The  principles  of  Pharmacognosy.  Engl.  Transl.  by  F.  W.  Bower.   New 

York.    1887,  pag.  124. 
FouRNiER,  E.:  Ball,  de  la  soci^t^  de  Bot.  de  France;  XXI,  1,  pag.  60.  1874. 
Frickhingbr:  Vergl.  chem.  Untersnchung  der  im  Herbste  nnd  der  im 

Fraehjahre  gesammeltem  Wnrzel  von  Loewenzahn  (Leontodon  Tarax- 
acum, L.) 

(Buchner's  Rep.  f.  d.  Pharm.  73.     ((2),  28.),  1841,  p.  76-82.) 
Funkb,  Jos.  :  Chemische  Zerlegung  der  Brostalandswurzel  Clnula  Helen- 

lam)  mit  besonderer  Beriickslchtigang  aof  einige  nea  entdeckte  naehere 

Pflanzenstoffe. 

(Tr.  Joam.  XVni.  1,  p.  74-92,  93-94.    1809).    (and  A.  de  ch.  LXXVI. 

1810,  p.  98). 

Conl.  Pfaff.  Mat.  Med.  IV.  p.  372. 
Gbiger:    Dlssertatio    pharmacentico-chemica    de     Calendula     officinali. 

Heidelbg.  1818. 

See:  Kastner:  Beitr.  z.  Eenntn.  der Rlngelblume  (Calendula  officinalis.) 

(Berl.  Jahrb.  f.  d.  Pharm.  20  Jahrg,  1819,  p.  212-231.)     1819. 
Gbrhardt:  Traits  de  chlmie  organique.    Tom.  II.  pag.  493. 
Gbrhardt,  Cu.  :  Ann.  chim.  phys.  LXXII,  pag.  163-183.     (J.  pr.  Cti.   XXj 

pag.  47-56  [transl.]    Ann.  chim.  phys.  (3)  XII,  p.  188-192. 
Gmelin-Kraut:  Handb.  d.  Chlmie.  VII,  1  Abth.  4  Aufl.  1862,  p.  662. 
Grbbx,  J.  R. :  On  the  germination  of  the  tuber  of  the  Jerusalem  Artts- 

choke.     (Annals  of  Botany,  Vol.  I,  pag.  223,  1889.) 
V.  Grotb  &  TOLLENS:  L.  A.  176,  p.  181. 

Haberlandt,  G.  :  Physiologische  Pfianzenanatomie.    Leipzig  1884,  pag.  281 
Hansen,  Ad. :  Ueb.  Spharokrystalle. 

(Arb.  d.  bot.  Inst.  Wuerzb.  Ill,  p.  92,  1884.) 
Hartig,  R.  :  Entwickelungsgeschichte  des  Pfiauzenkcimes,  1868,  pag.  117. 
Henry,  Elements  of  Chemistry.    French  transl.  of  6th  edit.  Vol.  II,  pag.  226. 
HoBNiG,  M.,  AND  Schubert,  St.  :  Zur  Kenntniss  der  Eohlehydrate.    Zweite 

Abhandlung  (Sitzber.  Wien  XCVI,  II,  1887.) 
HoLLB :  Ueb.  die  Zellenbliischen  der  Lebermoose.    Heidelb.  1867. 
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HoLZSfBB:  [In  Ms  papers  In  <<  Flora,"  1864, 1866  and  1867  on  various  kinds 

of  crystals  in  plant-cells  he   quotes  now  and  then  the  sphaerous 

crystals.] 
Johanson;  see  Ekstrand. 
John,  Chem.  Schrlften.  IV.  p.  91.    (Fortsetzang  d.  chem.  Labor.  III.)  1818. 

[See  Buchner  in  his  german  transl.  of  Dnmas'  Traits  de  Cbimie,  VI,  pag. 

131,  1844.] : 

Chemische  Untersnchung  der  Alantwnrzel  (Inula  Helenium  L.) 

ibid,  p.  121-26:  Chem.  Unters.  d.  Engelwurzel  (Radix  Angelicae,  Angel- 
ica Archangellca  L.) 

ibid,  p.  126-133 :  Chem.  Unters.  d.  Bertramwurzel  (Rad.  Pyrethri  L.) 
John:  Chemische  Tabellen  der  Pflanzenanalysen.  Numb.  1814.  folio,  p.  VII, 

2,  6,  17,  41,  80.  f . 
JouiiB;  see  Ville. 

JUNOFLBISCH  &  Lefranc  :  C.  B.  93,  p.  547. 

Kallbn,  I. :  Uebcr  Helenin  und  Alantkampher.  (B.  1873,  pag.  1506.) 
Kastnbr;  see  GMger, 
KiLiANi,  H. :  Ueb.  das  Inulin.  Diss.  MuncheUj  1881. 

See  also  A.  20>)  pag.  147. 
Kobhnkb:  Arch.  Pbarm.  (2),  39,  p.  289. 
KoENS :  Analyse  chim.  de  la  racine  de  Fyrdthre. 

(Ann.  chim.  phys.   69,  1836,  p.  327-31.     L.  A.  XVI.    1835,  p.   66-70. 

Marquard's  Bericht  in  Wiegm.  Arch.  II,  1836,  p.  136.)    See  Gaultier  de 

Claubry,  18181 
EOMAKOS:  Die  Verdanung  des  Inulins.  Diss.  1875. 
Kbaus,  G.  :  Einige  Beobachtungcn  ueber  das  Vorkommen    des    Inulins. 

(Sitzungsberichte  d.  naturf.  Ces.  Halle,  27  Febr.  1875.) ;  see    Eraus 

ibidem,  26  May,  1876  (B.  Z.  1876,  pag.  623.) 
Ebaus,  G. :  Das  Inulin- Vorkommen  ausserhalb  der  Compositen.    (B.  Z* 

1877,  p.  329.) 
Lefbai^c,  vide  Jungfleisch. 
Lefranc:  De  I'lnuline  et  ses  modifications.    (Recuil   des   M^moires   de 

medicine,  de  chirurgie  et  de  pharmacie  militalres,  November  1870). 
Lehmann,  Th.:    Helenin.    (Archives   der   Fharm.    XXII,    pag.    699-702, 

1884). 
Leitoeb,  H.  :  Ueber  die  dorch  Alkohol  in  Dahliaknollen  hervorgerufenen 

AnsscheiduDgen.    (B.  Z.  1887,  pag.  129-138,  145-152.) 
Lescoeur  &  MORELLB:  C.  R.  87,  p.  216. 
LiEBiG,  J. :  Darstellung  des  Inulins. 

(A.  II.  p.  285-7.)  1832. 
LiNCK:  Ueb.  den  Altheenschleim. 

(Schweigger's  Journal.    XIII,  1816,  p.  286-92.) 
LuEDTKE:  see  Tschirsch. 
BIarquart,  Clamor:  Ueb.  Inulin. 

(L.  A.  X,  1834,  p.  92-103.) 

See  M.  in  *<Bericht  ub.  die  Fortschr.  d.  Phytochemie." 

(Welgm.  Arch.  II,  1836,  p.  136.) 
Meier,  Leo:  Chem.  Unters.  d.  Elbischwurzel. 

(Berl.  Jahrb.  f.  d.  Pharm.  27  Jahrg.  2  Abth.  1826,  p.  74-98.) 
Metek,  F.  :  Neues  System  der  Pfianzenphysiologie.    Vol.  II,  pag.  381-285 

1838. 
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MOHL,  H.  VON :  Grnndziige  der  Anatomle  nnd  Physiologie  der  vegetabills- 

chen  Zelle.    1851,  pag.  50.    (Wagner's  Handworterbach  der  Physiologie. 

Vol.  IV,  pag.  208.    1868.) 
MoHL,  H.  VON:  Unters.  des  Fflanzengewebes  mit  Hiilfe  des  polarlsirten 

Llchtes. 

(B.  Z.  1858,  p.  1-7,  9-18;  see  pag.  17.) 
MoRELLB;  see  Lescoeur, 
Mulder  :  Innlin  and  Islandische  Moosst^rke. 

Bull.  sci.  nat.  N6erl.  1838,  p.  40. — Natuar-en  scheikandig  Archief,  1887, 

Nr.  4.—  A.  28,  1888,  p.  278-80.— J.  pr.  1888,  p.  299-802.— Ann.  ch.  phys. 

(2),  26,  p.  102.) 
MuLDBR:  Versnch  einer  allgemeinen  physiologischen  Chemie,  transl.  by  H 

Kolbe.    Vol,  I,  pag.  226-281.  1844-51. 
Naobli,  C.  V:  Die  Starkekoerner.  Zurich,  1858,  pag.  581-574. 

(N.  nnd  Cramer:  Pflanzenphysiologische  Untersnchnngen  Heft  II.) 
Naobli,  C.  v.:  Sitzber  Miinchen.  1862,  I,  p.  814-21,823;  and:  Botanische 

Mittheilnngen.    Vol.  I,  pag.  206. 
Nabobu  &  Sohwbndbnbr:  Das  Mikroskop,  1867,  p.  361,  514. 
Naudin,  vide  SchUtzenberger. 

OvBRBBCK:  Ueb.  den  Gehalt  an  Innlin  der  Warzeln  von  Leontodon  Taraxa- 
cum zu  verschiedenen  Zeiten. 

(Brandes  Arch.  f.  d.  Pharm.  73  (  (2),  28.),  1840,  p.  240.) 
Parisbl:  Essai  chlmiques  sur  la  raclne  de  pyrdthre. 

(J.  de  Pharm.  XIX,  1833,  p.  25.— L.  A.  IX,  1834,  p.  327.) 

See  Ganltier  de  Claubry,  1818! 
Parnbll,  E.  a.  :  Ueb.  die  Zusammensetznng  des  Innlins. 

(J.  pr.  Ch.  XXVI.,  p.  140-5.— L.  A.  XXXIX,  p.  213-16.) 

(Phil.  Mag.  XVII,  1840.  p.  126.  (Orlgl)) 
Paybn:  Extr.  d'un  m^moire  la  d.  Plnstitnt   sar  ane   noavelle  snbstanee 

troav^e  dans  les  tnbercales  des  dahlias. 

(Joam  de.  pharm.  IX,  1823,  p.  383-92.— M^m.  del'Acad.  1823,  T.  VI, 

1827.  p.  LXXXIX.— Schweigg.  J.  89,  1823,  p.  338-46.) 
Paten  :  Observation  sur  Panalyse  des  tnbercales  de  I'heliantas  taberosns. 

(Ann.  chim.  phys.  XXVI,  p.  98-106, 1824.— J.  de  pharm.  X,  1824,  p.  256, 

408.    M6m.  Acad.  Paris.  T.  VII  (1824.),  1827,  p.  CXXII.  — Bachner's 

Rep.  f.  d.  Pharm.  18,  1824,  p.  53-68. 
Patbn:  Complement  d'un  m^moire  sar  la  composition  chimiqae  da  tlssa 

propre  des  v^g^taux  phan^rogames. 

(Ann.  sci.  nat.  (2.)  Bot.  XIV,  1840,  p.  86-87;  nonvelles  propri6t6s  de  1' 

Innline.) 
Pbchier,  Analyt.  Unters.  der  Polygala-Senega-Wnrzel. 

(Bnchner's  Rep.  J.  d.  Pharm.  II,  1821,  p.  158-77.) 
Peckolt,  Th. :    Catalog   d.    pharmacognostischen  —  Sammlnng    ans   der 

brasilianischen  Flora.  1868,  p.  19. 
Pblletier  et  Caventou  :  Examen  chimiqae  de  plasiears  v^g^taax  de  la 

famille  des  Colchic^es,  et  du  principe  actif  qu'  lis  renferment.    C4vadille 

(Veratrum  sabadilla,);  hellebore   blanc  (Veratrum  album);    colchiqne 

commnn  (^Colchicum  antumnale,) 

(Ann.  chem.  phys.  XIV,  1820,  p.  39-83.— Glib.  A.  65,  1820,  p.  355-72. 

Schweigg.  J.  31,  1821,  p.  172-98.    Trommsd,  N.  J.  V,  2, 1821,  p.  92-III.) 
Penzig,  O.  :  Untersnchungen  neber  Drosophyllun  lusitanicumf  Breslaa,  1877  . 
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Pfaff:  System  der  liateria  medica.  V.,  1821,  p.  78-88. 

Ptkffbr,  W.  :  Pflanzeophysiologie.  I.  Leipzig.  1881 ,  pag.  277,  889. 

PnEiFFXR  &  ToLLEXS :  L.  A.  210,  p.  805. 

PiSTONE  B  DB  RsGiBus:  Soll  esistenza  di  ootevoli  quantitate  di  inulina 

melle  brattee  del  Carciofo  commune  {Cynara  Scolymus,),    (Giornale  d. 

Beg.  Acad,  di  Medicina,  Ann.  XU,  8-9.  pag.  660.  1888.) 
Popp:  A.  156,  p.  181. 1871.  [Bee  Foarnier  and  Lefranc.]. 
PouLSBN,  Y.  A.:  Botanical  Micro-Chemistery,  transl.  by  W.  Trelease. 

Boston.    1884,  pag.  7,  26,  28,  88. 

Botanisk  Mikrokemi.  Copenhagen.    1891,  pag.  24,  26, 70. 
Frantl,  K.  :  Das  Innlin.    Ein  Beitrag  znr  Pflanzenphyslologle.    Preisschr. 

Miinclien.    1870. 
Baspail  :  Nouv.    Syst^me  de  Chimie  Organlque.    First  edition,  Paris  1888, 

pag.  72-76;  second  edit.  1888,  Tom.  II,  pag.  1.;  Atlas  [Map.]  plate  VI, 

fig.  24;  see:  Ann.  sci.  Nat.;  Ser.  I,  Tom.  YII,  1826,  pag.  825. 
Bboibus,  de ;  see  Fittone, 
BiNCK :  Ueb.  einen  besonderen  Stoff  in  den  Qall^pfeln  and  liber  den  Essig- 

ather. 

(Berlin.    Jahrb.  f.  d.  pharm.  a.  d.  J.  1808,  XIY  (N.  F.  YI.),  1809,  p. 

189. 
BoBiN,  Charles,  et  Ybrdbil,  F.  :  Traits  de  chimie  anatomiqne  et  physiolo- 

giqoe.    Paris,  1858;  (see  Sachs:  Bot.  Zeit.  1864,  pag.  81.) 
BoCHLBDBR:  Phytochemie,  1854,  p.  175,  176. 
BosB,   Yalbntin:  Ueber   eine   eigenthiimliche   vegetabilische    Snbstanz. 

(Gehlen,  Nenes  Joamal  d.  Cheime  III,  pag.  217, 1804.) 
Sachs,  J.  yon  :  Annalen  der  Landwirtschaf t  der  kgl.  prenss.    Staaten,  1868 ; 

[Not  seen.]  pag.  42,  Note. 

Prlngsh.  Jahrb.  Ill,  1868,  pag.  177, 192. 

Ueber  die  Sphaerokrystalle  des  Innlins.     (Sitznngsberichte  d.  niederrh. 

Gesellsch.  zu  Bonn,  1864,  pag.  9-11.) 

Ueber  die  Sphaerokrystalle  des  Innlins  nnd  dessen   mikroskopischen 

Nachweisnng  in  den  Zellen. 

(B.  Z.,  1864,  pagg.  77-81,  85-89.) 

Handbnch   der  Experimentalphysiologie   der  Pflanzen.    Leipzig  1865, 

pag.  343,  858. 

Lehrbnch  der  Botanik,  Leipzig  1874,  pag.  64.    Engl,  transl :  Text-book 

of  Botany,  by  Bennett  and  Dyer,  pag.  63. 

Yorlesnngen  liber  Pflanzenphyslologle.    Leipzig  1882,  pag.  405;  second 

edition  1887,  pag.  832,  338.    Engl,  transl.  by  H.  Marshall  Ward.    Ox- 
ford 1887,  pag.  323,  335,  341,  343,  357,  363. 
Sachssb,  B.  :  Die  Farbstoffe,  Eohlenhydrate  and  Proteinsubstanzen,  Leip- 
zig 1877,  pag.  125. 
Sachszb,  B.  :  Lehrb.  d.  Agricaltnrchemie,  1888,  p.  301-2. 
Sohacht:  Ueber  das  Innlin.   (Sitzungsbericht  der  niederrhein.    Gesellsch. 

zn  Bonn.  1863,  pag.  174-177.) 

Die  Pflanzenzelle,  1852,  p.  41  ff,  453. 

Eolner  Zeitung,   1863.    Nr.  360;    Dcbr.  29.     [Second     sheet.]     [See 

Sachs  in  B.  Z.  1864,  pag.  87.] 
Sayignt;  see  Ferrouillat, 
Schlbidbn,  M.  :  Die  Botanik  als  indnctive  Wissenschaft.    3  edition,  1849. 

I,  pag.  191. 
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ScHLBiDEN,  M.  T.:  Handb.  d.  medic. -pharm.  Botanik  and  Pharmacognosie. 

n :  Pharmacognosie.    1857»  p.  97,  fl.,  107. 
ScHiiOSSBERGER:  L.  A.  107,  pag.  21. 
Schubert,  see  Eoenig. 

SCHUETZENBERGER  AND  NaUDIN:   Bull.  80C  Cbim.  (2),  22,  p.  113. 

SCHULZB,  Fr. :   Lehrbach  der  Ctiemie  f acr  Landwirtlie.    II,  part  2,  1860, 
pag.  58. 

SCHUETZENBERGER:   L.  A.  Vol.  160,  pag.  82. 

SCHWENDENER,  vide  Ndgeli. 

Stenhouse:    Unters.   einiger  Pflanzenprodokte  ans  Indien.     I.  Datisca 

cannabina. — 

(L.  A.  98,  1866,  p.  167-80.) 
Strassburger,  E.  :  Das  botanische  Praktiknm.  Jena.  1884,  pag.  74. 
Stratingh:  Eenige  schelkondige  Waarnemingen. 

(Allgemeene  Konst-en  Letterbode.  1824,  Nr.  25-27.  —  Bochner's  Bep.  f. 

d.  Pharm.  21,  1825,  p.  418-20.) 
TniNARD,  Lelirbach  der  theoretisch-organisclien   Chemie,  ubcrsetzt   von 

Fecbner.    Vol.  II,  pag.  742. 
Thomson:  System  der  Ctiemie,  iibers.  v.  Wolff.    Berlin,  1811.  V,  p.  744-46. 

System  of  Chemistry.    Filth  edition.    London,  1817.    Vol.  IV,  pag.  75. 
ToLLENS,  B. :  Klelnes  Handbach  der  Eohlehydrate.   Breslao,  1888,  pag.  200. 

see :  Von  Grote  and  Pfeiffer. 
Trommsdorff:   Allg.    pharmacentisch-chemisches   Worterbuch.     Erfurt 

1806, 1,  p.  132. 

Chem.  Unters  einer  besonderen  Sabstanz,  der  sich  ans  den  Extrakt  des 

Bitterklees  abgeschieden  hatte.     (Trommsd.  Joarnal  d.  Pharm.  XV,  2, 

1808,  p.  85-96.) 

Chemische  Analyse  des  Bitterklees,  Menyanthes  trlfoliata  L. 

(Tr.  Jonrn.  f.  Pharm.  XVIII,  2,  1809,  p.  72-102.) 

Chemische  Untersnchnng  des  Ealmnswurzel,  Acorns  Calamus  L.     (ibid. 

1809,  p.  119-141.) 

Tschirsch,  A.,  und  Lnedtke,  Fr. :  Ueber  Ipecacuanha. 

(Archlv  der  Pharmacic,  1888;  see:  Tschirsch,  Angcwandte  Pflanzenana- 
tomie,  1889,  pag.  115-118.) 

Unger,  F.:  Anatomic  und  Physiologic  der  Pflanzcn.  1855,  pag.  117. 

Vbrdeil;  sec  Bobin, 

ViLLE  ET  Zoulie:  Sur  une  nonvellc  substance  hydrocarbon^e  contenuedans 
les  tubcrcules  du  topinambour. 
(Moniteur  scicntiflque,  X.  ann^e,  1866,  p.  836-9.) 
Bull.  soc.  chim.  (2.),  7,  p.  262. 

Vogel:  Chem.  Unters.  d.  florentlnlschen  Veilchenwurzel  (^Iria  florentina) 
(Trommsd.  N.  J.  f.  Pharm.  XXIV.,  2, 1815,  p.  64-74.) 

VOGL,  A. :  Commentar  d.  oesterreichschen  Pharmacopoe.    1869,  pag.  849. 

Waltl,  T.  :  Ueb.  Innlin  iiberhaupt,  und  vorzuglich  iibcr  dessen  Auffindung  in 
zwei  offlcinellen  Wurzeln  (Rad.  Cichorei  und  Rad.  Taraxaci.) 
(Buchner's  Report,  f.  d.  Pharmacie  XXVII,  p.  263-266.  1828.) 
Das  Amylon  und  Inulin.    Chemische  Abhandlun<;  mlt  steter  Hinsicht  auf 
Pflanzenphysiologie,  Technik  u.    Medicin.  Nurnberg  1829.,    p.  51-60, 
Buchn.  Rep.  27,  p.  263. 

Wn>NMANN:   Bemerkungen  iiber  den  Lowenzahnextract  (Extractum  Ta- 
raxaci.) 


Bay — Materials  for  a  Monograph  on  Intdine.  159 

(InteUigenzbl.  d.  pharm.  Ver.  In  Baycra«  V.  Heft  1.— Bachner's  Rep. 

f.  d.  Pharm.  48, 1882,  f.  281-4.) 
WiESNBR,  J. :  Einleitung  in  die  technische  Mikroskopie.  Wien.1867,  pag.  80. 
WiGAND:  Lehrb.  d.  Pharmacognosie,  1868,  p.  51. 
WiTTSTBiN,  G.  C. !  Notiz  zur  Darstellong  des  Inalins. 

CBachner's  Report,  f .  d.  Ptiarm.  LXXI.  p  862-5,  1840.) 
WiTTSTBiN :  Anleit.  z.  chem.  Anal,  von  Pflanzen  n.  Pflanzontheilen  aof  ihre 

org.  Bestandtheile.    Nordlingen  1868,  p.  181. 

Vierteljahrsschrift  far  praktische  Pharmacle,  XVII,  pag.  161,  1866; 

XVIII,  pag.  1,  1867. 
WiTTSTSiN,  C. :  The  organic  constituents  of  plants  and  vegetable  substances. 

Transl.  by  F.  von  Mueller.    Melbourne.    1878,  pag.  112. 
Wolff.  B.  :  QuelleDliterator  der  theoretisch-organischen  Chemie. 

Halle,  1845.  pag.  444. 
Wosskressensky.  J.  pr.  Ch.  87.  p.  809;  Ball,  soc.chim.  St.  Petersbonrg,  Vol. 

V.  Nr.  8.  [Not  seen.] 
ZnfMBRBfANN,  A. :  Die  botanische  Microtechaik.    Tnebingen  1892,  pag.  76-77. 

Issued  March  2,  1893. 


THE  PHYSICAL   BASIS  OF   PRECOCITY   AND 

DULLNESS.* 

W.  TowNSEND  Porter. 

(From  tbe  Laboratory  of  Physiology  in  the  St.  Louis  Medical  College.) 

In  December,  1891,  I  received  the  permissioD  of  the  St. 
Louis  Board  of  Public  Schools  to  collect  physical  measure- 
ments of  the  school  children. 

The  investigation  began  on  January  4, 1892,  and  was  finished 
the  fourth  week  in  March,  having  extended  over  eleven  of  the 
fourteen  weeks  of  winter.  The  weight,  height,  length  and 
breadth  of  head,  vital  capacity  of  chest,  acutenoss  of 
vision,  nationality  of  parents,  and  many  other  facts  were 
secured  from  thirty-three  thousand  five  hundred  boys 
and  girls.  The  larger  part  of  the  measurements  were  made 
by  the  teachers,  whose  hearty  co-operation  and  efficient  service 
in  this  work  should  earn  them  the  gratitude  of  every  friend  of 
science. 

The  great  store  of  facts  thus  obtained  has  been  used  to 
determine  the  laws  of  normal  growth  of  the  children  of  St. 
Louis  in  the  hope  that  on  this  firm  ground  may  be  established 
a  system  of  grading  which  shall  take  into  account  the  physical 
capacity  of  the  pupil  in  the  apportionment  of  school  tasks. 
An  adaptation  of  mental  work  to  strength  is  no  new  idea. 
Many  a  sporadic  attem()t  has  been  made  to  modify  the  stand- 
ard requirements  established  for  the  average  boy  or  girl  in 
favor  of  the  exceptionally  weak  or  strong.  Such  efforts  have 
rested  in  the  past  on  pure  empiricism.  Only  when  the  laws 
of  growth  are  accurately  known,  is  it  possible  to  know  with 
certainty  how  much  the  growth  of  an  individual  exceeds  or 
falls  below  the  normal  mean,  and  without  this  knowledge  the 


*  Read  before  The  Academy  of  ScioDce  of  St.  Louis,  March  6,  1893. 


162  Trans,  Acad.  Scu  of  St.  Louis. 

regulatiou  of  mental   labor   from   a   physical   standpoint  is 
a  venturesome  groping  rather  than  a  scientific  deduction. 

The  rational  basis  for  this  far-reaching  reform  in  school 
hygiene  is  fast  being  laid.  Foreign  governments  are  making 
extended  anthropometric  measurements  of  children  of  all 
ages,  and  in  our  own  land  private  enterprise  and  zeal  for 
the  advancement  of  learning  have  borne  the  burden  of  inves- 
tigations that  should  be  matters  of  public  concern.  Indeed, 
it  is  an  American  physiologist,  Henry  P.  Bowditch,  to  whom 
must  be  given  the  honor  of  having  first  measured  weights 
and  heights  of  boys  and  girls  in  numbers  sufiiciently  large 
to  fix  with  certainty  the  general  laws  of  growth. 

It  is  evident  that  a  due  regard  must  be  paid  to  exceptions 
in  the  application  to  special  classes  of  laws  true  only  of  th^ 
mean  of  all  classes  at  each  age  in  the  period  of  development. 
The  dull  and  the  precocious  constitute  such  special  classes. 
It  is  therefore  of  the  highest  interest  and  importance  to 
determine  whether  dullness  and  precocity  are  associated  with 
a  physical  variation  from  the  mean  so  palpable  that  it  can  be 
recognized  by  the  coarse  methods  of  investigation  practicable 
in  school  work. 

Of  these  methods,  none  is  more  useful  than  weighing, 
partly  because  it  is  easy  to  weigh  and  partly  because  the 
weight  has  a  very  close  relation  to  strength.  The  weight 
in  fact  may  be  looked  upon  as  an  index  of  physical  develop- 
ment. By  weighing  then  may  be  answered  the  questions: 
Are  dull  children  in  the  mean  weaker  and  precocious  children 
in  the  mean  stronger  than  the  average  child?  Is  there  a 
p^hysical  basis  for  precocity  and  dullness?  Is  mediocrity 
of  mind  associated  in  the  mean  with  mediocrity  of  physique? 
All  these  questions  must  be  answered  in  the  afiirmative,  and 
I  will  now  ask  you  to  examine  the  method  by  which  this 
answer  has  been  reached. 

The  course  of  study  in  the  Public  Schools  of  St.  Louis  is 
divided  into  eight  grades,  of  which  the  first  is  the  lowest. 
To  these  must  be  added  the  kindergartens  and  the  High 
School,  including  the  relatively  small  Normal  School  for  the 
training  of  women  to  be  teachers.  Children  are  admitted  to 
the  kindergartens  at  six  years.     Some  pupils  will  be  found  in 
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the  High  School  at  age  twenty-two.  In  the  higher  grades, 
however,  the  number  of  girls  over  seventeen  and  of  boys  over 
sixteen  years  of  age  is  too  small  to  serve  as  material  for  our 

present  needs.  My  conclu- 
sions are  therefore  limited  to 
twelve  years  in  the  life  of 
girls  and  eleven  years  in  the 
life  of  boys. 

Within  this  period,  chil- 
dren of  the  same  age  are 
found  in  several  grades. 
Thus  of  1,334  girls  aged 
thirteen  whose  weight  was 
recorded,  6  were  in  Grade  I, 
and  6  in  the  High  School,  the 
remainder  being  distributed 
through  the  other  grades,  the 
greatest  number  (363)  being 
in  Grade  IV.  But  here  the 
number  in  the  highest  and 
lowest  grades  is  again  too 
small  for  our  present  purpose . 
For  this  reason,  no  number 
less  than  20  has  served  as  a 
basis  for  the  calculations  we 
are  presently  to  consider. 

The  distribution  of  the 
weights  of  boys  aged  nine 
by  School  Grades  is  shown 
in  Table  No.  1,  compiled 
from  the  forms  filled  out  in 
the  schools  by  those  who 
weighed  the  pupils. 

In  this  table  the  weight 
is  expressed  in  pounds  in 
the  column  on  the  left,  and 
opposite  each  pound  is  placed 
the  number  of  boys  of  that 
weight  in  each  grade. 


TABLE  No 

.   1. 

DiBtrlbation  by  School  Grades  of  the 

weights  of  boys  a^ed  9. 

Grapbs.            I. 

1  __  __  __  J  ^ 

II. 

in.    IV.    V 

'oaaas. 

9V .•■••••••••         •••• 

1 

•   •   •    •            * 

89 

•  •  -   • 

•   •    *    •             ■ 

88 

1 

•    •    •  •             • 

87  

•  •  •  • 

•    •    •    •            • 

86 

•  >  *  • 

■    >    •    •             • 

85 

•  •  •  • 

1   . 

84 

•  •  •  • 

•  •  •  •          * 

83 

"i 

•  •  •  • 

•    '    •    ■             • 

82 

2 

1   . 

81  

•  •  •  • 

I   . 

80 

•  •  •  • 

1   . 

79 

•  •  •  " 

•    •    •    • 

i    '.'. 

78 

4 

•    •    ■    ■             ■ 

77 

1 

4    . 

76 

5 

3 

"i    '.'. 

75 

1 

1 

1    .. 

74 1 

5 

2     . 

*  •  • 

78 1 

7 

4     . 

•  •  •         •  • 

72 8 

5 

4 

1    .. 

71 8 

6 

4 

3 

70 7 

16 

6 

1     .. 

<69 6 

10 

6 

1    .. 

68 1 

17 

6 

•  •  *         •  • 

67 1 

21 

10 

2    .. 

66 3 

29 

8 

3    .. 

65 11 

22 

14 

3 

64 SI 

08 

18 

3    .. 

63 17 

44 

23 

4     .. 

62 25 

68 

18    . 

•    •   •            a   « 

61 25 

54 

33 

4     .. 

60 39 

72 

21    ■ 

T    . 

59 29 

61 

16 

2    .. 

58 27 

74 

-a 

3    .. 

57 37 

65 

17 

1     .. 

66 33 

-?5 

14 

1     .. 

56 39 

91 

21 

8 

54 "R 

72 

18 

2    .. 

58 39 

78 

10    . 

•  «  *         •  • 

52 33 

53 

18 

1     .. 

51 28 

60 

14    . 

•  •  •         •  • 

^ 25 

48 

10 

1     .. 

49 20 

28 

6 

1     .. 

48 14 

24 

4    . 

•  •  •         •  • 

47 19 

14 

1 

1     .. 

46 8 

8 

•  ■  •  •         « 

•  •  •         •  • 

45 18 

11 

1    . 

•  •  •         •  • 

44 7 

7 

8    . 

•  •  •         •  • 

43 6 

8 

•     ■     •    •               a 

•  •  •         •  • 

42 1 

2 

.    ■    •    •             a 

•  •  •         •  • 

41 3 

2 

1  . 

•  •  •         •  • 

40 2 

•  •  •  • 

1  . 

•  •  ■         •  • 

89 2 

*  •  •  • 

1   . 

•  •  •         •  • 

88 1 

1 

1   . 

87 

•  •  •  • 

1    . 

•  •  •         •  • 

86 .  .• 

a  •  •  « 

1   . 

•  •  •         *  • 

81 1 

•   •  •   « 

•  •  •  •           ■ 

Oft    ••••••••••       •••• 

1 

2    . 

•  •  •         •  • 

Ov* •••••••••* 

1 

•  •  *  •           • 

•  •  a           •   • 

^Va  ■•••••••••• 

1 

•    •   •    •            • 

•   ■   •           •   • 

Total....     070 

1190 

807 

1i  ~" 

^p.c 

280 

597.6 

>  178.0 

32    .. 

8 
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The  mean  weight  is  obtained  for  each  grade  by  adding  the 
figures  in  the  grade  column,  beginning  at  the  bottom,  until 
the  sum  cannot  be  increased  by  the  next  number  without 
exceeding  50  per  cent  of  the  total  number  in  the  grade. 
This  point  is  marked  in  the  columns  of  the .  above  table 
by  an  underscore.  Somewhere  in  the  first  number  above 
this  line  lies  the  mean  of  all  the  observations  in  the  col- 
umn. Its  position  may  be  determined  by  interpolation. 
An  example  will  make  this  clear.  Let  us  calculate  the 
mean  weight  of  boys  of  nine  years  in  Grade  II.*  Fifty 
per  cent  of  the  1,195  boys  in  this  age  and  grade  is  597.5. 
Adding  up  the  column  we  reach  556  at  56  pounds.  The 
next  number  in  the  column  would  make  621,  which  is  more 
than  50  per  cent  of  1,195.  The  mean  is  therefore  greater 
than  57  pounds  and  less  than  58  pounds.  The  difference 
between  597.5  and  556  is  41.5,  which  is  64  per  cent  of  65. 
Thus  the  mean  weight  is  57.64  pounds. 

The  mean  weight  in  pounds  for  each  grade  is  printed  in 
DOUBLE  FACED  type  in  Table  No.  2  (boys),  and  Table  No.  3 
(girls),  along  with  the  number  of  observations  (lower  case 
type)  from  which  each  weight  was  calculated.  The  mean 
weight  at  each  age  irrespective  of  grade  is  also  given.  In 
Table  No.  4,  the  weights  in  the  two  preceding  tables  are  ex- 
pressed in  kilograms,  the  figures  for  boys  being  in  double 
FACED  type. 


*  This  method  is  that  used  by  Galton.    See  Natural  Inheritance,  London, 
1889,  Chapter  IV. 
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When  these  tables  are  examined  it  is  seen  that  in  each  age 
the  mean  weight  of  pupils  in  the  higher  grades  is  greater 
than  the  mean  weight  of  all  pupils  at  that  age  and  exceeds 
still  more  the  mean  weight  of  pupils  in  the  lower  grades.* 
This  fact  is  more  conspicuous  when  the  grade  weights  in 
Tables  No.  2  and  No.  3  are  expressed  graphically.  The  curves 
thus  secured  are  reproduced  in  Plate  1.  The  mean  weight  of 
all  pupils  at  each  age  is  marked  on  the  curve  by  a  small 
perpendicular  line  near  the  figure  indicating  the  age.  The 
abnormal  deviation  of  the  ends  of  some  of  the  curves  from 
the  general  slope  of  the  curve  is  due  to  the  number  of  obser- 
vations at  these  points  being  too  small  for  trustworthy 
results. 

The  truth  which  the  curves  in  Plate  I  express  is  very  plain. 
They  declare  in  unmistakable  lines  that  precocious  children 
are  heavier  and  dull  children  lighter  than  the  mean  child  of  the 
same  age.  They  establish  a  physical  basis  of  precocity  and 
dullness. 

Whether  means  or  averages  are  the  more  trustworthy  tools 
in  investigations  of  this  sort  is  a  matter  of  opinion.  So  long 
as  their  respective  value  is  a  subject  of  controversy  investi- 
gators will  accept  no  results  as  final  which  can  be  supported 
only  by  means.  It  must  therefore  be  my  fii-st  concern  to 
show  that  the  law:  mean  precocity  is  related  to  mean  phy- 
sical DEVELOPMENT     may   with     equal     truth     be    written: 

average  PRECOCITY  IS  RELATED  TO  AVERAGE  PHYSICAL  D«- 
VELOPMENT. 

In  Table  No.  5  are  found  the  average  weights  of  boj'^s  dis- 
tributed by  school  grades,  and  the  average  weights  irre- 
spective of  grade.  Pounds  are  in  double-faced  type  and 
kilograms  in  **  lower  case"  type.  The  number  of  observa- 
tions is  in  each  case  the  same  as  in  Table  No.  2. 


*  The  end  weights  of  the  series  at  same  a<;e  are  calculated  from  so  small 
a  namber  of  observations  that  they  sometimes  vary  from  the  law  which  the 
more  numerous  observations  toward  the  middle  of  the  series  show  to  bo 
true. 
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This  table  shows  that  the  statements  in  the  preceding 
pages  are  supported  by  averages  as  well  as  means,  and  on 
this  double  foundation  the  law  of  the  relation  between  pre- 
cocity and  physical  development  may  well  rest  secure. 

It  is  not  enough  to  know  that  the  mean  and  the  average 
child  follow  this  law.  We  must  also  know  whether  small  pre- 
cocious children  are  heavier  than  small  dull  children  and  on 
the  other  hand,  whether  large  precocious  children  are  heavier 
than  large  dull  children. 

To  determine  this  we  will  have  recourse  to  Galton's  schemes 
of  distribution.*  If  a  thousand  children  at  the  same  age  were 
placed  in  line  according  to  stature,  the  height  of  the  middle 
or  500th  child  would  be  the  mean  (Galton's  nomenclature) 
of  the  heights  of  the  entire  number.  The  larger  children 
would  be  at  one  end  of  the  line  and  the  smaller  children  at 
the  other.  If  we  took  the  300th  child,  counting  from  the 
middle  of  the  line  in  both  directions,  we  should  have  one  large 
and  one  small  child  at  an  equal  distance  from  the  mean,  and 
the  weights  of  these  children  might  be  safely  compared  with 
the  weights  of  children  similarly  selected  from  a  series  of 
1,090  at  another  age. 

A  process  analogous  to  this  has  been  followed  with  the 
children's  weights  in  the  present  instance.  I  have  taken  at  each 
school  grade  and  age  20  and  80  per  cent  of  the  total  observa- 
tions. The  figures  in  the  pound  column  opposite  which  these 
percentages  fall  represent  respectively  the  weights  of  a  small 
and  a  large  child,  and  these  weights  may  be  compared  with 
those  obtained  in  a  similar  manner  from  other  school  grades 
and  ages.  Table  No.  6  is  made  from  the  20  '*  percentile ,"  as 
Galton  would  call  it,  and  thus  contrasts  the  weight  of  small 
children  in  different  school  grades,  and  Table  No.  7  is  made 
from  the  80  *'  percentile,"  representing  the  large  children. 
In  both  tables,  boys'  weights  are  printed  in  double-faced 
type.  The  mean  weights  of  small  children  (20 '*  percentile"), 
irrespective  of  school  grades,  are  placed  in  the  column 
on  the  left  in  Table  No.  6  and  the  mean  weights  of  large 
children  (80  ''percentile"),  irrespective  of  school  grade, 
occupy  a  similar  position  in  Table  No.  7. 


♦  Fully  explained  Id  Galton's  Natural  Inheritance^  London.   1889.   Chap.  IV. 
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The  coincidence  of  high  weights  and  high  school  grades  so 
clearly  demonstrated  by  previous  tables  is  seen  with  equal 
clearness  here.  Small  dull  children  are  under,  small  preco- 
cious children  above  the  mean  weight  of  small  children  of 
their  age,  and  the  same  is  true  of  large  children. 

If  weight  is  indeed  a  good  index  of  physical  development, 
it  is  a  priori  probable  that  height,  girth  of  chest  and  other 
dimensions  follow  the  law  induced  above.  An  analysis  of 
the  measurements  at  any  age  will  show  that  this  assumption 
is  well  grounded.  Age  10,  boys,  and  age  12,  girls,  may  he 
selected  for  this  purpose,  as  the  number  of  observations  at 
these  ages  is  large  and  the  pupils  are  found  in  several  grades. 
The  analysis  of  the  height  standing  of  boys  aged  10  and  girls 
aged  12  is  seen  in  Tables  No.  8  and  No.  9  respectively. 

TABLE  NO.  8. 

The  Mean  and  the  Average  Height  Standing  of  Boys,  Aged  1 0. 

No.  of  Obser- 
School  Grade.  Meao.  Average.       yalions. 

1 126.50  cm.      126.13  cm.  109 

II 129.39  128.78  440 

III 130.29  129.96  436 

IV 131.22  131.99  185 

V 11 

VI   3 


r 


TABLE  NO.  9. 

The  Mean  and  the  Average  Height  Standing  of  Girls,  Aged  12. 

No.  of  obser- 
Scbool  Grade.  Mean.  Average.        vations. 

I 14 

II 136.06  cm.         135.93  cm.        73 

III 189.04  138.97  217 

IV 140.08  189.77  895 

V 141.96  140.67  227 

VI 141.90  141.80  110 

VII 14 

It  appears  that  precocious  children  are  taller  as  well  as 
heavier  than  dull  children. 

The  measurement  of  the  girth  of  chest  in  girls  is  more 
difficult  than  in  boys,  and  in  both  sexes  is  more  subject  to 
error  than  the  measurement  of  weight  or  height.  For  this 
reason  it  is  advisable,  at  least  in  the  case  of  girls,  to  divide 
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the  material  into  three  groups,  rather  than  to  treat  it  by 
single  grades.  The  result  is  not  materially  different  in  either 
method,  but  the  means  of  the  three  large  groups  are  more 
deserving  of  confidence  than  the  means  of  the  more  numer- 
ous grades. 

TABLE  NO.  10. 

Distribution  of  Girls,  Aged  12.    Girth  of  Chest  at  Forced  Expiration. 
School  Grade.  No.  of  Observations. 

1 13 

II 68 

lU 204 

IV 881 

V 210 

VI Ill 

Vn 18 

VIII 8 

Grade  IV,  containing  the  greatest  number  of  girls,  is  the 
mean  grade  at  this  age.  With  it  may  be  compared  the 
mean  girth  of  chest  of  the  285  girls  in  grades  I,  II  and 
III,  and  the  337  girls  in  the  higher  grades  V,  VI,  VII  and 
VIII.     The  following  results  appear: 

TABLE  NO.  11. 

The  Girth  of  Chest  at  Forced  Expiration  in  Dull,  Mediocre  and  Precocious 

Girls,  Aged  12. 

No.  of  Obser- 

School  Grade.  Mean.  vations. 

I,  II,  III C6.21cm.  286 

IV 66.78  381 

V,  VI,  VII,  VIII 67.89  337 

TABLE  NO.  12.  • 

The  Girth  of  Chest  at  Forced  Expiration  in  Boys,  Aged  10. 

No.  of  Obser- 
School  Grade.  Mean.  Average.         vations. 

1 62.96  cm.         62.62  cm.  115 

II 68.27  68.11  464 

III 63.94  63.81  462 

IV 64.24  64.82  189 

V 12 

VI 3 

Successful  pupils  have  larger  chests  than  the  unsuccessful. 

The  width  of  head,  or  distance  from  one  parietal  eminence 
to  the  other,  measured  with  callipers,  is  also  greater  in  more 
advanced  pupils  than  in  those  less  advanced. 
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TABLE  NO.  13. 

The  Width  of  Head  of  Qirls^  Aged  12. 

No.  of  Obser- 

School  Grade.                                         Mean.            Average.  yations. 

I 11 

II 144.25  mm.       148.68  mm.  68 

III 146.52                144.77  193 

IV 145.76                144.94  848 

V 146.24                146.60  217 

VI 148.18                147.64  89 

VII 10 

VIII 4 

TABLE  NO.  14. 

The  Width  of  Head  of  Boys^  Aged  10, 

No.  of  Obser- 

8chool  Grade.                                        Mean.            Average.  yations. 

1 146.06  mm.      145.86  mm.  92 

II 146.88                146.78  408 

III 146.71                146.48  897 

IV 147.46                147.21  170 

V 21 


Note. — The  following  information  may  be  of  interest.  The  classification 
of  pnpils  Is  irrespective  of  nationality.  The  children  were  weighed  on  Fair- 
banks Standard  Scales  in  indoor  winter  clothing.  The  shoes  were  taken  off 
when  the  height  standing  was  measured.  The  girth  of  chest  was  taken  over 
the  shirt  In  boys  and  over  the  dress  In  girls,  In  each  case  on  a  level  with 
the  nipples.  The  occasional  corset  was  removed.  Head  measurements 
were  made  by  ondergradaates  of  the  St.  Louis  Medical  College. 

So  far  as  I  am  aware,  the  only  other  Investigations  into  the  relation 
between  physical  development  and  success  in  school  life  are  recorded  In  the 
Inaugural  Dissertations  of  Dr.  Gratslanoff  and  Dr.  Sack.  Dr.  Gratslanoff 
measured  the  children  in  Arzamas,  a  small  town  In  the  province  of  Nijnl 
Novgorod.  He  claims,  as  I  learn  from  the  work  of  Sack,  that  successful 
pupils  are  larger  than  the  unsuccessful  and  that  the  rate  of  growth  Is  quicker 
in  the  successful.  Sack  (Physical  Development  of  tJie  Children  in  the  Middle 
Schools  of  Moscow,  1892.  Russian.)  rejects  the  work  of  his  predecessor,  as 
founded  "  for  the  most  part  on  a  totally  insufficient  number  of  observa- 
tions" (page  181).  Sack's  own  results  are  derived  from  the  examination 
of  4,246  boys,  distributed  among  eight  school  grades ;  2,600  were  measured 
twice.  Including  the  latter,  the  extent  of  Sack's  material  up  to  age  18  Is 
seen  in  the  following  extract  from  his  table  on  page  57 : 

Age.  No.  Observed.  Age.                          No.  Observed. 

7-8  1  12-18  772 

8-9  18  18-14  880 

9-10 76  14-16  744 

10-11  460  16-16  788 

11-12  671  16-17 888 

No  weights  have  been   published.    The  author  confirms  Gratslanoff 's 
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It  cannot  be  by  chance  that  ages  ten  and  twelve  have  yielded 
these  results,  so  exactly  fulfilling  the  expectations  raised  by 
the  analysis  of  weights.  What  is  true  of  these  ages  is  un- 
doubtedly true  of  all  ages  in  the  period  of  development. 
There  is  no  reason  to  apprehend  that  other  dimensions,  such 
as  height  sitting,  span  of  arms,  etc.,  are  exceptions  to  the 
law  which  has  been  shown  to  exist  in  respect  of  weight,  height 
standing,  girth  of  chest  and  width  of  head. 

We  have  thus  far  in  this  paper  dealt  with  the  dimensions  of 
children  of  the  same  age.  The  relation  between  precocity  and 
the  rate  of  growth  or  yearly  increase  in  size  has  not  been 
considered,  and  to  this  most  interesting  subject  we  must  now 
turn. 

The  material  for  the  comparison  of  the  rate  of  growth  of 
dull  and  precocious  children  is  found  in  the  weights  of  boys 
and  girls  distributed  by  school  grades.  The  manner  of  treat- 
ing this  material  will  be  best  understood  by  a  statement  of 
the  method  used  in  getting  the  weight  of  the  mean  dull 
and  the  mean  precocious  child  at  any  age.  Girls  aged  13 
may  serve  as  an  example.  Their  distribution  by  school 
grades  is  as  follows  : 

School  Grades.  No.  of  Observations. 

I 6 

II 41 

III 129 

IV 363 

V 331 

VI 300 

VII 121 

VIII 37 

High  School 6 

Total 1,334 

The  mean  success  in  school  life  of  girls  at  this  age  is  in- 
dicated  by  the  mean  of   these   nine  grades.     Fifty  per  cent 


statement  that  the  more  snccessf  al  children  are  taller  and  hare  larger  chests 
than  the  less  saccessfol,  but  finds  a  uniform  rate  of  growth  in  these 
dimensions. 

My  own  results  were  reached  before  I  knew  of  the  work  of  the  Russian 
scientists. 
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of  the  total  number  of  girls  is  667.  Adding  up  the  col- 
umn, 464  is  reached  at  Grade  V;  to  add  the  girls  in  this  grade 
would  make  the  sum  greater  than  50  per  cent  of  1,334. 
The  mean  lies,  therefore,  in  Grade  V.  The  difference  be- 
tween 667  and  464  is  203,  which  is  61  per  cent  of  331.  That 
is  to  say,  a  line  drawn  at  the  mean  grade  of  girls,  aged  13, 
would  divide  them  into  two  groups,  the  one  consisting  of  the 
High  School,  Grades  VII,  VI,  and  61  per  cent  of  the  girls  in 
Grade  V,  and  the  other,  consisting  of  39  per  cent  of  Grade  V, 
and  Grades  IV,  III,  II,  and  I.  The  total  number  would 
thereby  be  divided  into  two  classes  according  to  success  in 
school  life,  and  success  in  school  life,  like  success  in  after 
life,  is  on  the  average  a  fair  test  of  intelligence. 

The  actual  division  of  the  pupils  into  these  two  classes 
cannot  be  carried  out  until  the  number  of  observations  at 
each  pouud  in  Grade  V  is  multiplied  by  0.61  and  0.39,  thus 
making  two  columns,  one  of  which  contains  61  and  the  other 
39  per  cent  of  the  observations  in  the  grade.  The  former  is 
added  to  the  number  of  observations  at  each  pound  in  Grades 
VT,  Vn,  VIII,  and  the  High  School,  and  the  latter  similarly 
added  to  Grades  IV,  III,  II,  and  I.  The  mean  of  the  one 
group  is  the  weight  of  the  mean  precocious  girl  and  the 
mean  of  the  other,  the  weight  of  the  mean  dull  girl. 

The  weights  calculated  by  this  method  for  children  of 
mean  dullness  and  mean  precocity  are  placed  in  Tables  No.  15 
and  No.  16,  in  which  the  mean  grade  also  appears. 

TABLE  NO.  16. 
Tht  Weight  of  the  Boy  of  Mean  Precocity  and  the  Boy  of  Mean  Dullness. 

PRECOCITY.  DULLNESS. 

Age.  Grades.  Founds.  Pounds.  Grades.  Ai^e. 

7  .70I,U,III 48.64  46.69     Kn,  .30  I 7 

8  .29  I,  II,  III,  IV 53.50  61.59     Kn.,  .71  1 8 

9  .66  U,  III,  IV,  V 68.64  66.12     I,  .44  U 0 

10  .96  III,  IV,  V,  VI 64.05  60.96  I,II,.04III 10 

11  .26  in,  IV,  V,  VI 69.67  66.96  I,  II,  .76  III 11 

12  .46  IV, V,  VI,  VII,  H.  S..  76.24  72.26  I,  II,  III,  .55  IV 12 

13  .82  V,  VI,  VII,  VIII 81.00  77.86  1,  II,  III,  IV,  .18  V 13 

14  .88  Vr,  VII,  VIII,  H.  S...  90.57  86.69  II,  HI,  IV,  V,  12  VI 14 

16  .VII  Vm,  H.  S 105.27  94.78  II,  III,  IV,  V,  VI 16 

16  .63Vin,  H.  S 120.96  106.00  II,III,IV,V,V1,VI1,.47  Vin.l6 
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TABLE  NO.  16. 
The  Weight  of  the  Girl  of  Mean  Precocity  and  the  Girl  of  Mean  DuUness,' 

PRECOCITY.  *  DULLKB8S. 


Age.  Grades. 

7     .76  1,11,  III 

.27  1,  II,  III,  IV.. 
.6111,111,  IV  .... 
.88  111,  IV,  V,  VI 


8 
9 
10 
11 
12 
18 
14 
15 
16 


Founds. 
..  46.96 
..  51.20 
..  56.25 
...  G1.84 


.22  III,  IV,  V,  VI,  VII, 66.78 

.48  IV, V, VI, VII,  VIII 74.59 

.61  V,VI,VII,  VIII,  n.S....  86.48 

.69  VI, VII,  VIII,  H.S 96.61 

.55  VII,  VIII,    H.S 104.54 

.20 VIII,  H.S nasi 


Founds.         Grades.  Age. 

44.68    Kn.,   .24  1 7 

49.52    Kn.,    .73  1 8 

54.32     I,  .49  11 9 

59.44    I,  II,  .12IU 10 

64.84     I,  n.  .78  in 11 

71.72    I,  II,  III,  .52  IV 12 

80.39     I,  n,  ni,  IV,  .39  V IS 

92.00    II,  III,  IV,  31  VI 14 

100.03  II,III,IV,V,VI, .46  VU..16 

108.39  IV,V,VI,VII,  .80  Vni..l6 


The  meaning  of  these  tables  is  shown  graphically  in  Plate  11. 
Here  are  seen  three  pairs  of  curves.  The  uppermost  are  the 
curves  of  increase  in  weight  of  boys  and  girls  of  mean  pre- 
cocity ;  the  lowermost,  the  curves  of  increase  in  weight  of 
boys  and  girls  of  mean  dullness.  The  middle  curves  give  the 
mean  weights  irrespective  of  grade.  In  each  pair  the  carve 
of  girls'  weights  is  a  broken  line. 

Tables  No.  2  and  No.  3  support  the  view  that  mean  weight 
irrespective  of  grade,  or,  in  other  words,  mean  weight  irre- 
spective of  success  in  school  life,  is  also  the  mean  weight  of 
children  of  mediocre  ability.  If  this  view  be  correct,  the 
curves  of  moan  weight  irrespective  of  grade  may  rightfully 
be  compared  with  curves  of  weight  of  precocious  and  dull 
children,  as  has  been  done  in  Plate  II.  The  fact  that  these 
curves  of  means  irrespective  of  grade  fall  almost  exactly  be- 
tween the  curves  of  precocity  and  dullness  justifies  this 
comparison. 

A^in«  the  mean  weiirht  at  each  a;ire«  on  the  basis  of  intelli- 
geuce*  •.  <!^.%  the  weight  of  the  mediocre  child,  should  be  the 
tqume  as  the  mean  weight  at  each  ag\^  irreispeotive  of  intelli- 
gence. The  two  preceding  tables,  Nv>.  IJ  and  No.  I^«  contain 
the  mean  weight  v>f  p^^cocJv^QS  and  duV«  children.  By  adding 
th<ks^  toother  al  each  a^  and  dirkiir.^  bv  $«  the  weight  of 
the  mediocre  child  is  s*ctxr>pvJ.  In  TA^)e^$  Nc.  IT  and  No.  18, 
theiSiC   wei:i:ht$  v^f  medivvre   childr^^n  ar>^  vVCDnared  with  the 
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mean  weights  of  the  whole  mass  of  obserTatioDs  at  each  age, 
irrespectiTe  of  school  grade. 

TABLE  NO.  17. 

The  Mean  of  the  Weights  of  Boys  of  Mean  Precocity  and  Dullness  compared 
with  the  Mean  WeigfU  irrespective  of  School  Otade, 

Mean               Mean  Mean  irrespective 

Age.       Precocity.  Dnllness.                 Mean.  of  School  Grades. 

7 48.64  lbs.  46.69  lbs.                47.66  lbs.  47.73  lbs. 

8 58.60  61.59                       52.54  62.58 

9 58.64  56.12                        57.88  57.75 

10 64.05  60.95  62.50  62.48 

II 69.57  66.96  68.26  68.47 

12 75.24  72.26  73.75  73.61 

18 81.00  77.86  79.18  79.85 

14 90.57  85.69  88.13  88.08 

15 105.27  94.78  100.02  100.20 

16 120.96  105.00  112.98  114.17 

TABLE  NO.  18. 

The  Mean  of  the  Weights  of  Oirls  of  Mean  Precrocity  and  Dullness  compared 
with  the  Mean  WeigfU  irrespective  of  School  Grade. 

Mean                Mean  Mean  irrespective 

Age.       Precocity.         Dnllness.              Mean.  of  School  Grades. 

7 46.96  lbs.          44.68  lbs.  45.82  lbs.  45.84  lbs. 

8 51.20  49.62  50.86  50.85 

9 56.25                 54.32                       55.28  55.17 

10 61.84                 59.44  60.39  60.46 

11 66.78                 64.84  65.78  65.64 

12 74.59  71.72  78.15  78.28 

13 86.43  80.39  83.41  83.73 

14 96.61                 92.00  94.30  93.94 

15 104.54  100.03  102.28  108.20     ' 

16 118.81  108.89  110.85  110.06 

The  coincidence   in  the  two  series  is  noticeable. 

The  three  pairs  of  curves  in  Plate  IT  may  now  be  examined 
in  detail.  The  three  full  lines  of  boys'  weights  run  courses 
not  strictly  parallel.  A  slight  divergence  of  the  curves  of 
the  dull  and  the  precocious  is  evident  in  the  case  of  the  older 
boys.  This  would  seem  to  indicate  that  the  difference  in 
weight  between  dull  and  precocious  boys  increases  as  they 
grow  older.  It  would  further  seem  to  show  that  this  increas- 
ing divergence  is  associated  chiefly  with  the   acceleration  of 
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growth  at  the  beginning  of  puberty,  and  that  precocious  boy& 
grow  faster  than  dull  boys. 

These  conclusions  may  perhaps  have  an  element  of  truth, 
but  the  curves  now  under  examination  by  no  means  prove 
their  truth.  For  it  must  be  noticed  that  the  divergence  in 
question  is  scarcely  perceptible  until  ages  14  and  15  are 
reached,  ages  in  which  the  number  of  observations  is  so  small 
as  to  considerably  increase  the  chance  of  error.  No  such 
divergence  is  seen  in  the  case  of  girls'  weights,  in  which  the 
number  of  observations  in  the  ages  14,  15,  and  16  is  very 
much  larger.  *  Bearing  this  fact  in  mind,  it  may  be  affirmed 
that  the  comparative  rate  of  growth  of  dully  mediocre  and 
precocious  children  of  the  same  sex  is  the  same  at  all  ages 
from  7  to  16  inclusive.  The  data  at  hand  are  not  sufficient 
to  decide  whether  this  law  is  true  of  other  ages  in  the  period 
of  growth. 

Each  boys'  curve  in  Plate  II  is  characterized  by  a  gradual 
and  very  nearly  uniform  ascent  until  age  13  is  reached.  Here 
an  acceleration  begins,  indicated  by  a  more  rapid  rise  of  the 
curves,  and  this  acceleration  becomes  still  more  rapid  at  age 
14.  It  is  the  expression  of  the  change  which  precedes 
puberty.  A  similar  acceleration  is  seen  in  girls,  but  it  takes 
place  at  an  earlier  age,  the  curves  beginning  their  steeper  rise 
at  age  11.  The  curves  in  Plate  II  are  plotted  one  directly 
above  the  other.  The  ordinates  for  the  same  age  are  made 
to  coincide  in  all  six  curves.  It  can  therefore  be  readily  seen 
whether  the  period  of  acceleration  begins  earlier  or  later  in 
dull  than  in  precocious  children.  This  seems  not  to  be  the 
case.  The  acceleration  in  weight  preceding  puberty  takes 
place  at  the  same  age  in  dully  mediocre  and  precocious  children. 

The  growth  of  boys  and  girls  runs  a  parallel  course  in  early 
childhood.  At  age  6,  boys  are  heavier  than  girls,  and  this 
advantage  is  maintained  for  several  years.  But  when  the 
difference  of  sex  begins  to  make  itself  felt,  the  relation  be- 
tween the  weights  of  the  scxch  is  changed,  the  boys  lose  their 
superiority  and  the  curve  of  girls'   weight  rises  above  theirs. 


*  The  extent  of   this  difference  \\\  numltor  of   observations  is  seen  by 
comparing  the  columns  on  the  left  of  TubhiM  No.  2  auci  No.  3. 
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This  difference  persists  for  about  three  years,  and  then  the 
curves  once  more  cross  and  the  youth  is  once  more  heavier 
than  the  maid.  In  Plate  IT,  the  curves  of  girls'  weights  cross 
the  boys'  curves  at  the  same  age  in  dull,  mediocre  andprecocious 
children.  The  point  in  the  period  of  accelerated  development 
at  which  girls  become  heavier  than  boys  is  the  same  in  the 
dulU  the  mediocre  and  the  precocious. 

The  conclusions  reached  in  this  investigation  are  based 
on  means  and  averages.  How  far  they  are  applicable  to 
individuals  cannot  be  determined  from  the  present  data. 
For  this,  another  method  must  be  used.  The  same  children 
must  be  weighed  from  year  to  year.  The  variation  of  the 
individual  from  the  normal  mean  or  average  will  then  be 
known.  But  even  without  this  information,  a  deduction  of 
great  practical  importance  can  be  made  from  the  laws 
established  by  the  present  research.  No  child  whose  weight 
is  below  the  average  of  its  age  should  be  permitted  to  enter 
a  school  grade  beyond  the  average  of  its  age^  except  after 
such  a  physical  examination  as  shall  make  it  probable  that 
the  child* s  strength  shall  be  equal  to  the  strain. 

Issued  March  21, 1893. 


GEOMETRICAL  CONSTRUCTIONS  FOR  CUT- 
TING FROM  A  CONE  OF  REVOLUTION 
PLANE  SECTIONS  (a)  OF  GIVEN  ECCEN- 
TRICITY,  (6)   OF    GIVEN    LATUS    REC- 

Edmund  A.  Engler. 

(a)  The  formula  generally  used  to  express  the  eccentricity 
of  a  section  of  a  cone  of  revolution  isf 

cos  (tf+a) 

cos  a  ^    ' 

in  which 

6  =  the  eccentricity  of  the  section. 

a  =  half  the  angle  at  the  vertex  of  the  cone. 

d  =  the  angle  which  the  plane  of  the  section  makes 
with  that  element  of  the  cone  which  it  inter- 
sects nearest  the  vertex  of  the  cone. 

and  therefore 

d'\'a  =  the  angle  which  the  plane  of  the  section  makes 
with  the  axis  of  the  cone. 

*  Presented  by  title  to  The  Academy  of  Science  of  St.  Loais,  May  16^ 
1892;  read  before  the  New  York  Mathematical  Society,  May  6, 1898. 

tSee  Todhnnter's  « Conic  Sections,"  7ih  Ed.,  p.  810.  London:  Mac- 
millan  &  Co«y  1881. 
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Discussion  of  this  equation  shows  that  e  may  vary 

from  0,  when   0+a  =  « 
1 


to 


cos  a 


,    when  d+a  =  0 


A  conic  section  of  any  desired  eccentricity  (between  the 
limits^  can  therefore  be  cut  from  any  cone  of  revolution  by 
giving  to  the  angle    0+a    a  suitable  value. 

The  following  geometrical  construction  gives  the  value  of 
d+a  for  any  assumed  eccentricity.  The  construction  is  the 
same  for  elliptic,  hyperbolic  and  parabolic  sections;  but  to 
avoid  confusion  in  the  figure  they  are  here  considered 
separately. 


Figure  1. 


For  the  elliptic  section  [e  <  1],  Figure  1,  with  C  as  a  center 
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and  any  radiu8,  (70,  (=  1),  describe  an  arc.  With  C  as  a 
center  and  a  radius  CEy  equal  to  the  given  eccentricity  (less 
than  unity)  describe  another  arc.  A  perpendicular  to  the 
axis  of  the  cone  through  the  point  where  the  second  arc  meets 
the  element  of  the  cone  intersects  the  first  arc  at  a  point  K^ 
outside  the  cone. 

Then,  from  the  figure, 

CP  =  UJE  cos  a  =  e  cos  a 


Also 


CP  =  CO  COS  JECK  =  cos  JECK 


=  cos  (a  +  DCE) 


Whence 


cos  (a  +  DCE)  =  e  cos  a 


DCE^  d 


ECE^  d+a 


Therefore  any  plane  making  with  the  axis  of  the  cone  the 
same  angle  as  does  CE^  such  for  example  as  -Zj  X^  (drawn 
parallel  to  CE)  will  cut  from  the  cone  an  ellipse  of  the  given 
eccentricity. 

For  the  hyperbolic  section  Fe  >  1  but  < 1  Figure  2, 

with  C7  as  a  center  and  any  radius,  CO,  (=  1),  describe  an 
arc.     With  O  as  a  center  and  a  radius,  CJE^  equal  to  the  given 

eccentricity  I  greater  than  unity,  but  less  than  C7-D= -) 

describe  another  arc.      A  perpendicular  to  the  axis  of  the 
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cone  tbrouj^h  the  point  where  the  second  arc  meete  the  ele- 
C 


ment  of  the  cone  intersects  the  first  arc  at  a  point  S,  inside 
the  cone. 

Then,  from  the  figure, 

CP  =  QE  cos  a  =  e  cos  a 

Also 

CP  =  CO  cos  ECK  =  cos  ECE 

=  coa  {a  —  DCE) 
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Whence 

cos  (a  —  DCK )  =  e  cos  a 

DCK  =  -  <? 

ECK  =  d+a 

Therefore  any  plane  making  with  the  axis  of  the  cone  the 
same  angle  as  does  CE^  such  for  example  as  X^  X^  (drawn 
parallel  to  CE  )  will  cut  from  the  cone  a  hyperbola  of  the 
given  eccentricity. 

It  is  to  be  noticed  that  if  CEy  the  radius  of  the  second 

arc,  is  taken  greater  than  CD  =  ,  the  limit  of  the  eccen- 

'  =>  cos  a 

tricity,  the  perpendicular  to  the  axis  of  the  cone  drawn  as 

above  will  not  intersect   the  first  arc ;   the  construction   is 

therefore  impossible,  and  no  section  of  the  cone  with  such 

eccentricity  exists. 

Also,  the  section  of  maximum  eccentricity  is  shown  by  the 
construction  to  be  the  section  cut  from  the  cone  by  a  plane 
parallel  to  the  axis. 

For  the  parabolic  section^  e  =  1,^  =  0,  and  CE  coincides 
with   CJO,  an  element  of  the  cone. 

Therefore,  any  plane  making  with  the  axis  the  same  angle 
as  do  the  elements  of  the  cone  will  cut  from  the  cone  a 
parabola. 

(6)  The  formula  generally  used  to  express  the  latus 
rectum  of  a  conic  is 

2;>  =  -^  (2) 

in  which 

2  j)  =  the  latus  rectum. 
2  a  =  the  transverse  axis. 
2  6  =  the  conjugate  axis. 

The  equation  of  a  conic  referred  to  its  vertex  and  in  terms 
of  its  semi-axes  is 

2/2    =  ^3(2aa;=F«')  (3) 
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The  equation  of  a  section  of  a  cone  of  revolution »  referred 
to  its  vertex  and  in  terms  of  the  angle  at  the  vertex  of  the 
cone  and  the  constants  which  define  the  position  of  the  plane 
of  the  section,  may  be  written 


2  _  ,    sin  d  sin  (d+2a)    c        2  c  sin  a  cos  a  ^ 

^~  co?^^  J  sin  (d+2a)     ^^^ 


\(^) 


in  which  the  same  notation  for  angles  is  used  as  in  (1)  and 

c  =  the  distance  from  the  vertex  of  the  cone  to 
the  nearest  point  of  the  section. 

In  both  these  equations,  (8)  and  (4),  the  upper  signs  are 
to  be  taken  for  the  case  of  the  elliptic  section,  and  the  lower 
signs  for  the  case  of  the  hyperbolic  section. 

From  the  symmetry  of  equations  (3)  and  (4) 

^  2  c  sin  a  cos  a 

^"^  ""  =^    sin  (I?  +  2a)  (^^ 


and 

62  sin  ^  sin  (^  +2  a) 


a^  cos*  a 


(6) 


Multiplying  (5)  by  (6) 

262 


a 


=  2  c  sin  d  tan  a 


or,  by  (2), 


262 
2/;  =    —  =  2  c  sin  ^  tan  a.  ( 7 ) 


The  perpendicular  from  the  vertex  of  the  cone  to  the  plane 
of  the  section  (=  A;)  is  evidently  c  sin  ^;  whence  from  (7) 

h  =T-^  (8) 

tan  a  ^    ' 
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Any  plane,  therefore,  at  a  distance    .  from  the  vertex 

of  the  cone  will  cut  from  the  cone  a  section  whose  iatus 
reetttm  is  2p. 

The  following  geometrical  construction  gives  the  value  of 
k  for  any  assumed  value  ot  p.  ' 

Parallel  to  an  element,  GP,  of  the  cone,  (Figure  3),  in 

o 


the  axial  plane  through  this  element,  and  at  a  distance  from 
it  equal  to  one-half  the  given  lotus  rectum,  OQ,  draw  a  line 
MN.      Through  U,  the  intersection  of  My  with  the  axis, 
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draw  UK  perpendicular  to  C7P,  and  intersecting  CP  at  K. 
With  C  as  a  center  and  CK  as  a  radius  describe  a  sphere. 

Then  from  the  figure 

UK  p 

CD  ^  k  =  CK  =  -        ^ 


tan  a  tan  a 

Therefore  any  plane  tangent  to  this  sphere,  such  for  ex- 
ample as  X^  X^^  will  cut  from  the  cone  a  section  of  the  given 
latus  rectum. 

Issued  May  10, 1893. 


SCLEROTINIA  LIBERTIANA,  FUCKEL,  WITH  A  BIB- 
LIOGRAPHY OF  FUNGUS  ROOT  DISEASES. 

By  L.  H.  Pammel. 

During  the  months  of  July  and  August,  1890,  I  became 
interested  in  a  disease  which  caused  the  common  sunflower, 
HeUanthvs  annuusj  to  wilt  and  die  suddenly.  In  a  note 
made  at  the  Indianapolis  meeting  of  the  Society  for  the  Pro- 
motion of  Agricultural  Science  ^  attention  was  called  to  this 
disease. 

I  designated  the  disease  as  Root-rot  of  Sunflower.^  The 
external  manifestations  are  similar  to  other  root-rot  diseases, 
especially  those  caused  by  Ozonium  auricomum^  Pammel,' 
and  Lepiosphaeria  drcinans,* 

A  healthy  looking  plant  suddenly  wilts.  Previous  to  this 
the  plant  appeared  nearly  normal  except  a  little  browning  of 
the  stem  close  to  the  ground.  Closer  examination  of  the 
stout  tap  root  revealed  a  white  mycelium  over  the  surface,  in 
the  pith,  and  in  the  interior  of  the  root  and  stem  close  to  the 
ground.  In  some  places  this  mycelium  had  collected  in  white 
masses.  A  root  placed  in  a  moist  chamber  caused  the  myce- 
lium to  grow  vigorously,  and  a  yellow  fluid  oozed  out  from  the 
surface.  These  masses  slowly  changed  in  color,  becoming 
black.  The  hard  solid  sclerotia  varied  greatly  in  size  and 
shape.  The  majority  were  about  the  size  of  a  pea,  round, 
elliptical,  or  elongated.  In  some  cases  the  sclerotia  tilled  the 
cavity  occupied  by  the  pith,  and  in  that  case  they  were  flat- 

1  ProceediDgs  Soc.  Promotion  of  Agricoltaral  ScleDce,  1890,  p.  91. 

*  Saint-Gal  mentions  (Bevae  Mycologiqne,  1879,  p.  122)  Sclerotium  com" 
pactum  DC.  on  this  species  as  welt  as  JJ.  tuhero8U8. 

'  Bulletin  Nos.  4  and  7,  Texas  Agricultaral  Experiment  Station ;  Atkinson, 
Method  of  obtaining  pure  cultures  of  Pammel's  fungus  root-rot  of  cotton, 
Bot.  Gazette,  Vol.  XVIII,  p.  16. 

^  J.  Kuhn,  Krankheiten  der  Kulturgewachse,  Berlin,  1858,  p.  245;  Soraucr, 
Fflaozenkrankheiten,  Vol.  II,  p.  855. 
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tened  on  two  sides.     Sclerotia,  as  DeBary  ^  has  pointed  out, 
show  marked  differeuces  in  their  anatomical  characters. 

The  sclerotia  of  several  species  of  JSclerotinia  have  a  thin, 
black,  smooth  or  rough  rind ;  the  medulla  is  white  or  whitish. 
The  rind  of  the  sclerotia  to  which  Agaricus  tuberosus  belongs 
is  yellow-brown  and  quite  smooth.  The  sclerotium  of  Clavi- 
ceps  is  well  represented  by  common  ergot.  It  consists  of  a 
white  medulla  surrounded  by  a  violet  brown  rind. 

It  may  be  of  interest  to  briefly  review  some  of  the  differ- 
ent forms  of  the  species  of  JSclerotinia.  One  of  the  best 
known  is  the  Sclerotinia  libertiana^  Fkl.,  commonly  called 
Peziza  sderotioides^  Lib.^  This  fungus  has  been  the  subject 
of  several  interesting  papers.  Kiihn  ^  was  familiar  with  this 
fungus,  although  he  gave  only  a  short  description.  DeBary,* 
gaiued  a  more  accurate  knowledge  of  the  fungus.  He  made 
a  most  interesting  communication  on  the  conditions  necessary 
for  the  penetration  of  the  germ  tubes  into  the  tissues  in  order 
that  it  could  lead  a  parasitic  life. 

Bref eld's  work  confirms  the  results  of  DeBary 's  investiga- 
tion. His  studies  of  Sclerotinia  tuberosa^  are  noteworthy  as 
showing  that  the  fungus  can  be  grown  in  nutrient  media.  Just 
as  this  paper  was  about  to  be  sent  away  there  has  come  to  me 
Humphrey's  ^  paper  on  a  Sclerotium  Disease  of  Cucumbers,  in 
which  the  author  gives  a  most  interesting  account  of  the  life 
history    of    Sclerotium    libertiana.     The   author   made   suc- 

1  Comparative  Morphology  of  Fungi,  Mycctozoa,  and  Bacteria.  English 
translation,  Garnseyand  Balfour.    Oxford.     1887.    pp.  80-43. 

'  Symbolac  inycologicae,  Beitr^ge  zur  Kentniss  der  Rhcinischen  Pilse, 
Peziza  sclerotium,  Libert.  Ezs.  No.  826.  Brefeld,  Botanische  Uutersuchungen 
iiber  Schimmelpilzc,  Untersncbnngen  aus  dem  Gesammtgebiete  der 
Mykologie,  Heft  IV.  Leipzig.  1881.  p.  112.  P.  sclerotii,  Fuckel,  Bot. 
Zeit.  1861.  No.  85.  The  synonymy  is  given  in  Saccardo,  Sylloge  Fungorum, 
Vol.  Vni,  p.  196,  and  by  Rehm  in  Rabenhorst's  Kryptogamen-Flora,  Vol. 
I,  Abth.  Ill,  pp.  800-817. 

3  Krankheiten  der  CulturgewSchse,  p.  128. 

*  Morphologie  and  Physiologic  der  Pilze,  p.  85,  60,  201.  Botanische  Zei- 
tong,  1886,  Nos.  22-27. 

»  Fackel,  Syrab.,  p.  881.  Sylloge  Fungorum,  Vol.  VIII,  p.  196.  Brefeld, 
1.  c,  p.  112  {Peziza  tuberosa), 

*  A  Sclerotium  Disease  —  Sclerotinia  libertiana,  Fkl.  Tenth  Annoal 
Report  of  the  Board  of  Control  of  the  Mass.  State  Agricultural  Experiment 
Station,  1892,  p.  212. 
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cessful  cultures  of  the  fungus  on  prune  gelatin,  and  sterilized 
bread  saturated  with  an  infusion  of  prunes.  He  has  confirmed 
DeBary's  work  in  regard  to  the  mode  of  infection  of  the 
plant.  Humphrey  shows  that  when  a  cucumber  plant  is 
injured,  and  spores  placed  in  the  cut,  infection  does  not  occur, 
but  if  they  are  sown  in  nutrient  media  on  a  healthy  and  unin- 
jured plant  infection  is  easy,  and  the  fungus  quickly  spreads 
through  the  tissues. 

Humphrey  has  also  shown  that  a  species  of  Bolrytis  is  con- 
nected with  this  Sclerotinia.  This  fact  has  been  known  for 
some  time  of  Sclerotinia  fuckeliana^  DeBary. 

Behrens^  has  recently  studied  a  very  destructive  disease  of 
hemp,  but  leaves  some  doubt  as  to  whether  the  fungus  studied 
by  him  is  identical  with  Sclerotinia  libertiana^  Fkl.  or 
Sclerotinia  fuckeliana^  DeBy.  ''  Es  muss  also  fortgesetzten 
Untersuchungen  iiberlassen  werden,  zu  entscheiden,  ob  der 
hier  vorliegende  Hanfkrebs  durch  Sclerotinia  libertiana^  Fkl. 
order  durch  Scl.  fuckeliana^  DeBy.  verursacht  ist."  He 
found  present  on  the  hemp  Boti^ytis  cinerea,  and  some  inocu- 
lations made  with  spores  nourished  in  sugar  solution  produced 
the  mycelium  of  Sclerotinia,  Humphrey's  work  leaves  no 
doubt  as  to  the  genetic  connection,  since  he  used  modern 
culture  methods.     His  work  is  therefore  of  special  interest. 

Tichomirow,  who  found  a  similar  disease  of  hemp  in  Russia, 
thought  it  should  be  referred  to  Peziza  kauffmanniana^  but  in 
all  probability  his  fungus  is  nothing  more  than  Sclerotinia 
libertiana^  as  DeBary  has  shown  that  this  fungus  will  pro- 
duce a  disease  of  hemp.  Rehm,^  in  his  revision  of  the  genus 
Sclerotinia^  in  Eabeuhorst's  Kryptogamen-Flora,  makes 
Peziza  kauffmanniana  a  synonym  of  Sclerotinia  liber- 
tianUf  Fkl.  Lastly  Sorauer'  refers  to  Botrytis  infes- 
tanSj  Hazsl.,as  occurring  on  hemp,  and  Bebrens  thinks  this  is 
identical  with  B,  cinerea. 

^  Ueber  d&s  Auf treten  des  Hanf  Krebses  im  Elsass.  Zeitschrift  fur  Pflan- 
zenkrankheiteD,  Vol.  I,  p  208. 

See  also  Tichomirow,  Peziza  EaafEmaDniana,  eine  neoe  Sclerotium 
stammende  and  auf  Hauf  schmarotzende  Becherpilz-species.  Bull  soc. 
naturalistes  de  Moscou.     1868. 

*  L.  c,  pp.  800-824.    Seep.  816. 

*  Die  SchUden  der  einheimischen  Kulturpflanzen,  Berliu,  1888,  p.  229. 
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Several  other  interesting  forms  of  the  sclerotinia  have  been 
studied.  Wakker  ^  made  a  study  of  a  destructive  disease  of 
hyacinth  and  scilla  bulbs. 

The  period  of  time  that  elapses  before  germination  of 
sclerotia  begins  seems  to  vary  somewhat.  Brefeld  found 
that  some  germinated  immediately  while  others  did  not  do  so 
till  the  following  spring,  while  some  which  had  been  dry  for 
several  years  soon  germinated  when  moistened.  Humphrey 
observed  that  cucumber  sclerotia  began  to  develop  one  month 
after  they  were  placed  in  a  moist  chamber  on  sand. 

The  specimens  from  sunflowers  were  placed  in  a  wide 
mouthed  bottle,  the  lower  inch  and  a  quarter  containing 
coarse  sand.  The  sand  was  then  moistened  with  distilled 
water  and  a  dozen  or  more  sclerotia  were  placed  on  the  sand 
in  September,  1890.  A  tight  fitting  cork  prevented  evapora- 
tion. The  bottle  was  then  allowed  to  stand  in  the  laboratory. 
In  the  spring  of  1891  brownish  strands  developed,  but  there 
was  no  indication  of  fruiting  bodies  nor  did  any  develop  that 
summer;  but  about  the  middle  of  March,  1892,  yellowish 
brown  bodies  made  their  appearance.  In  several  cases  a  single 
sclerotium  bore  twenty-four  tapering  stalks,  whose  tips  were 
somewhat  darker  than  the  base.  These  bodies  were  rough 
by  the  outgrowth  of  tufts  of  hyphae.  The  cork  was  then 
placed  on  the  bottle  loosely.  As  some  water  was  lost  by  evap- 
oration, the  stalked  bodies  began  to  droop.  Water  was  added , 
which  caused  them  to  straighten  out  and  assume  their  normal 
condition.  The  bottle  was  left  standing  at  one  side  of  the 
room,  which  caused  the  stalked  affairs  to  bend  to  the  light. 
The  whole  bottle  was  then  covered  up  except  a  small  hole 
through  which  the  light  penetrated.  The  stalked  bodies 
again  exhibited  a  tendency  to  bend  to  the  light. 

This  is  well  described  by  Humphrey  as  follows :  ''These 
stalks,  in  their  aerial  portion,  are  very  sensitive  to  light.  In 
cultures  before  a  window,  the  young  stalks  grew  from  the  first 
strongly  toward  the  window.  When  the  culture  chamber  was 
turned  through  180  degrees  to  make  them  point  away  from  the 
window,  they  very  promptly  responded  to  the  stimulus  of  the 

1  Contributions  a  la  pathologie  v^g^tale.  Archives  n^erlandaises, 
XXXIII,  pp.  873-400;  Journal  Mycology,  Vol.  V,  p.  224. 


Pammel  —  Sclerotinia  Libertiana.  195 

light,  and  in  a  single  day  showed  strong  heliotropic  curvature. 
In  two  or  at  most  three  days  they  had  bent  sharply  upon  them- 
selves, and  were  again  directing  their  tips  obliquely  towards 
the  light  in  response  to  the  combined  influence  of  negative 
geotropism  and  positive  heliotropism." 

The  tip  began  to  increase  in  size,  in  eight  days  the  stalks  be- 
gan to  enlarge  very  decidedly  at  the  tip ;  during  the  early  stage 
it  consisted  of  a  slender  thread  with  a  small  depression  at  the 
upper  end.  As  the  depression  became  larger  the  end  was  more 
or  less  flattened  and  after  it  had  attained  full  size  the  whole 
fell  and  rapidly  disappeared.  A  cross  section  through  one  of 
the  cups  shows  a  very  large  number  of  asci,  each  of  which  con- 
tains eight  ascospores.  Between  the  asci  are  innumerable  fine 
threads,  the  septate  paraphyses.  The  ascospores  germinate 
in  a  short  time.  The  exact  time  was  not  noted,  but  Wakker  ^ 
observed  that  germination  in  Sclerotinia  tuberosa  occurred  in 
24  hours. 

The  germ  tube  bears  sporidia  which  are  entirely  f  unctionless. 

Wakker  in  studying  the  different  Sclerotinias  fiuds  that 
in  the  hyacinth  disease  the  sclerotinia  cup  rarely  develops, 
which  leads  him  to  believe  that  Sclerotinia  tuberosa  is  the  truly 
indigenous  species  of  Europe  and  that  Sclerotinia  libertiana 
and  S.  bulborum  are  derivatives,  but  under  certain  conditions 
have  become  somewhat  changed. 

EXPLANATION  OF  PLATES. 
Plate  I. 

1.  Sunflower  root  showing  sclerotia  forming. 

2.  Sclerotinia  libertiana,  Fuckl.  Stalk  showing  hyphae  springing  from  the 
main  stalk  in  the  form  of  fine  threads  —  magnified  about  fifteen  times. 

8.  CeUs  of  the  stalk  more  magnified. 

4.  Hyphae  from  sunflower  root  before  the  formation  of  sclerotia,  magnified 
600. 

Plate  II. 

6.  Hyphae  from  the  same  source  but  branched,  magnified  500. 

6.  Sclerotium  with  fruiting  body^  twice  enlarged. 

7.  Sclerotium  with  fruiting  body,  earlier  stage  X  2* 

8.  Asci  and  ascospores,  magnified  850. 

9.  Cross  section  of  sclerotium:  rind  shown  at  a;  at  6,  interior  white  portion, 
magnified  500. 

1  I.e. 
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BIBLIOGRAPHY. 

Some  years  since  when  I  was  studying  Texas  root-rot  of  cotton  it  became 
necessary  for  me  to  look  up  the  bibliography  of  root-rot  diseases.  I  had 
catalogued  at  that  time  something  over  870  papers.  Much  literature  has 
been  added  since  and  I  thought  it  well  to  add  some  of  these  papers.  These 
begin  with  No.  872.  I  have  not  seen  all  of  the  original  papers,  but  many 
have  beeu  examined,  and  in  this  connection  I  desire  to  express  my  obliga- 
tions to  Prof.  Wm.  Trelease,  who  kindly  allowed  me  to  look  through  his 
valuable  pamphlets  on  fungi.  In  the  matter  of  proof-reading  I  have 
been  assisted  very  materially  by  J.  Christian  Bay,  who  has  also  aided 
me  with  titles  of  papers.  Current  periodicals,  especially  Botanische 
Zeitung,  Hedwigia,  Grevlllea,  Annales  des  Sciences  Naturelles,  Centralblatt 
fiir  Bakteriologie  und  Parasitenkunde,  Botanisches  Centralblatt,  Zeitschrlf  t 
ftir  Pflanzenkrankhelten,  Bevue  Mycologlque,  Journal  of  Mycology,  Botan- 
ical Gazette,  Bulletin  Torrey  Botanical  Club,  Just  Botanlscher  Jahresber- 
icht,  a  partial  set  of  Prlngsheim  Jahrbiicher,  Agricultural  Science,  and 
other  journals,  have  been  examined.  I  have  in  some  cases  availed  myself 
of  the  excellent  references  in  Botanisches  Centralblatt,  Just  Botanlscher 
Jahresbcricht  and  D.  G.  Falrchlld's  Index  to  recent  literature  In  Journal  of 
Mycology.  Where  a  good  abstract  occurred  I  have  usually  made  a  reference 
to  the  abstract  In  connection  with  the  original.  It  is  a.  question  as  to  how 
far  one  should  extend  the  bibliography  of  any  subject,  especially  where  many 
popular  articles  are  written.  In  numerous  Instances  these  articles  do  not 
contain  scientific  information  and  are  practically  useless,  but  it  is  hard  to 
find  a  dividing  line.  In  this  bibliography  I  have  included  all  popular  articles 
bearing  on  the  subject,  which  I  have  seen. 

In  this  bibliography  I  have  attempted  only  to  give  titles  of  papers  that  bear 
on  the  question  of  fungi  that  attack  roots  and  underground  stems.  I  have 
included  some  however  that  affect  stems  just  above  the  ground.  The  papers 
on  Phytopthorainfestans  have  not  been  included,  as  this  would  almost  make  a 
bibliography  as  large  as  the  present  one.  It  Is  now  well  known  that  rottiug 
of  potatoes  may  be  due  to  bacteria,  and  whenever  It  was  clear  that  the  author 
referred  to  such  diseases  the  papers  were  Included. 

I  hope  at  some  future  time  to  publish  a  list  of  the  fungi  as  well  as  the 
hosts  upon  which  they  occur. 

A.  D.: 

1.  The  Potato  Disease.    Gard.   Chronicle,  N.  S.,  Vol.   XX,  No.    620, 
p.  763. 

American  Garden  : 

la.  Disease  of  Rose  Seeds  and  Seedlings.     1890,  Vol.  XI,  No.  8.    See 

H.  Drogenmiiller  In  Rosen  Zeitung,  1S89  or  1890. 
Atkins,  J. : 

See  Berkeley,  Cook  and  Phillips. 

2.  Diseased  Bulbs.    Gard.  Chronicle,  1878,  Vol.  IX,  p.  310.    Just  Bot. 
Jahresb.  1878,  p.  468. 

Arthur,  J.  C. : 

See  Dr.  C.  V.  Riley. 

8.  Disease  of  Clematis.    Report  of  Botanist    New  York  Agrl.  £zp. 

Station,  1884,  p.  888. 
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Atkinson,  G.  F.  : 

4.  Club  Boot  of  Cabbage.  Balletin  No.  4,  Agrl.  Exp.  Station  South 
Carolina,  Jan.  1889,  pp.  42-50. 

6.  Bulletin  No.  9,  Science  Contributions,  Vol.  I,  No.  1,  Alabama  Agrl. 
Exp.  Station,  Dec.  1889;  Am.  (garden,  Vol.  XI,  p.  237. 

Badham,  Chables  David  : 

5a.  A  treatise  on  the  Esculent  Funguses  of  England.  Edited  bj  Fred- 
erick Currey.  Lovell,  Beeve  &  Co.  London.  1863.  pp.  152,  with  12 
plates. 

Bailbt,  L.  H.  : 

5b.  Damping  Off.     American  Garden,  Vol.  XI,  No.  6,  1890,  p.  348. 

Babt,  a.  Db  : 

5c.  Morphologie  und  Physiologie  der  Pilze.  Leipzig,  1866. 
5d.  Vergleichende  Morphologie  und  Biologie  der  Pilze,  Mycetozoen 
und  Bacterien.  Leipzig,  Engelmann,  1884.  —  English  translation,  Garn- 
sey  and  Balfour;  Comparative  Morphology  and  Biology  of  the  Fungi, 
Mycetozoa  and  Bacteria,  Clarendon  press.  Oxford,  1887,  pp.  525,  198 
woodcuts.  See  pp.  137,  379,  380,  381,  882,  883,  384. 
5e.  BeitrUge  zur  Morphologie  und  Physiologic  der  Pilze,  I,  II,  III,  IV. 
See  I,  II,  IV,  Leipzig,  1868. 

5f.  Ueber  eioige  Sclerotien  und  Sclerotlenkrankheitcn.  Bot.  Zeit. 
1886,  pp.  377,  398, 409,  433,449,  465.  Zlmraermann,  Bot.  Centralbl.,  Vol. 
XXIX,  pp.  97-107. 

5g.  Die  Sclerotienkrankhelt  der  Gartenpflanzen.  No  date  or  place  of 
publication  on  the  paper. 
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Pflanzen,  p.  627;  Symb.  Mycol.,  p.  142.    See  last  for  other  references. 

83.  Symbolae  Mycologlcae,  BeltrilKe  zur  Kenntniss  der  Rheinischen 
Pllze,  6  lithographic  plates,  1869,  Drel  Nachtrage,  1871-73-75,  1  plate. 
See  p.  142,  330,  359,  406;  Sorauer,  Pflanzcnk.  Vol.  II,  p.  355;  Frank  1.  c. 

Galloway,  B.  T.  and  E.  Southwortii  : 

84.  Preliminary  notes  on  a  New  and  Destructive  Oits  Disease.  Journal 
of  Mycology,  Vol.  VI,  p.  72. 

Galloway,  B.  T: 

85.  Further  Observations  on  a  Bacterial  Disease  of  Oats.  Botanical 
Gazette,  Vol.  XVI,  p.  257. 

Gabdbnbrs'  Chroniclk: 

86.  1876,  I,  p.  762;  Sorauer,  Just  Bot.  Jahresb.,  1876,  p.  1275. 
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87.  Diseased  Cncmnbers.  1876,  II,  p.  436;  Soraner,  Just  Bot.  Jahresb., 
1876,  p,  1274. 

88.  The  Potato  Disease.  1880,  n,  p.  636;  New  Form  of  Disease  in  Po- 
tatoes.   1880,  II,  p.  240. 

88a.  1884, 1,  p.  618;  Soraner,  Jast  Bot.  Jahresb.,  1884,  p.  549. 
Qabdnsr,  John  : 

89.  Damping  Off.  American  Garden,  Vol.  XI,  No.  6, 1890,  p.  846. 
GiBSIXI,  G : 

90.  La  malattia  dell  Castagno,  osservazionl  et  esperienze.  Modena 
1879,  pp.  45. 

90a.  Appanti  di  patololga  vegetale.    Estratto  del  BoUetino  del  comizlo 
agrarie,  Modena,  1878,  15  pp. ;  J.  J.  Schroter,  Jnst  Bot.  Jahresb.  1878, 
p.  456. 
GisBSBBHG,  Fr.  and  J.  W : 

91.  Erankhelten  der  Landwirtschaftlichen  Culturpflanzen.  Berlin  and 
Leipzig,  1878,  181  pp.     See  pp.  77,  79,  88,  137,  138,  168,  167. 

GiBSKLKR: 

92.  Die  WnrzellHale  der  Kiefer  in  ihren  Ursachen  nnd  Folgen.  Allgem. 
Forst-n.  Jagdztg.  25,  Jahrg.  pp.  383-385;  Ch.  Kellerroanann,  Jahresb. 
4grl.  Chem.  1879.  p.  271. 

GnxoT,  H. : 

98,  Note  snr  quelques  Champignons  parasites  de  la  vigne.  Ball  Soc. 
Bot.  de  France,  1880,  p.  156. 

94.  Note  snr  quelqaes  Champignons  observes  sur  le  miirier  bianc.  Moms 
alba.  Bev.  Myc.  1883,  pp.  31-33;  Lndwig,  Just  Bot.  Jahresb.  1883,  p.  373. 
See  1884,  p.  432. 

95.  Notes  Mycologiques.  Rev.  Mycol.  VI,  1884,  p.  65-68;  Lndwig,  Just 
Bot.  Jahresb.,  1884,  p.  438. 

96.  Observation  snr  PAgaricus  mellens.  Rev.  Myc,  3d  year,  No.  9. 
GntABXL,  E. : 

97.  Memoire  snr  la  maladie  rond  du  pin  maritime  en  Sologne.  pp.  24. 

GOSBBL,  K. : 

98.  Outlines  of  Classification  and  Special  Morphology  of  Plants.  Trans- 
lation from  the  German  by  Henry  E.  F.  Garnsey  and  Isaac  Bayley  Balfour. 
Clarendon  Press.     1887.    515  pp.  and  407  Figs.    See  pp.  92,  95,  96,  136. 

GOBPPBRT,  H.  R. : 

99.  Ueber  die  Schadlichkeit  der  an  Baumen  namentlich  anch  Obstbaumen 
haftenden Pl^ze.  59  Jahresb.  d.  Schles.  Gesellsch.  Vaterl.  Caltur,  Breslan, 
1882,  p.  380;  Blisgen,  Just  Bot.  Jahresb.  1882,  I,  p.  215. 

GOBTHB,  R. : 

100.  Dent.  Landw.  Presse,  VIII,  p.  517;  Biisgen,  Just  Bot.  Jahresb. 
1882,  p.  215. 

100  a.  Berichte  der  Kon.  Lehranstalt  f iir  Obst  und  Weinbau  zu  Geisen- 
heim,  1883-1884. 

GOHBXN,  ThKODOR  VON : 

101.  Die  Naturgesetzlichen  Grundlagen  des  Pflanzenbaues.  Dritte  neu 
bearbeitete  Auflage;  Dr.  Robert  Hoffmann,  Leipzig;  C.  L.  Hirschfeld, 
1887,  pp.  464.     See  pp.  304-306. 

Geayis: 

102.  Bull,  de  la  Soc.  Bot.  de  Belg.,  Vol.  XVIII.  See  Brunchorst  No.  21, 
p.  161. 
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Greville  : 

103.  Rhizoctonla  AlUl  Grev.?    See  Soraaer,  Pflanzenk.  Vol.  II,  p.  854. 
Grouvkn,  H.  : 

104.  VerfauleQ  der  Zackerriiben  lo  den  Miethen.  Annalen  der  Land- 
wlrtschaft,  1864,  Monatsbl.,  p.  165;  Jahrb.  Agrl.  Chem.  1864,  p.  180. 

Grunert : 

105.  Der  Wurzeltddter  der  Elchen.  Forstl.  Blatter,  1877,  p.  98;  Schr$- 
ter,  Ja8t  Bot.  Jahresb.  1877,  p.  102. 

Hallier,  Ernst: 

106.  Phytopathologie,  1868. 

107.  Zeltschrlft  fur  Parasltenkande,  1873,  I,  p.  48;  Frank,  Krankheiten 
der  Pflaozen,  p.  628. 

108.  Ein  gef^hrlicher  Feind  der  Kartoffel.  Oesterreichlsches  Landw. 
Wochenblatt,  1875,  pp.  887-888;  Schroter,  Just  Bot.  Jahresb.  1875,  p. 
228. 

Halsted,  Byron  D.  : 

109.  Some  Fungus  Diseases  of  the  Cranberry.  New  Jersey  Agr'l  College 
Experiment  Station  Bulletin  No.  64,  p.  16,  Fig.  17  and  18,  p.  86;  Amer- 
ican Garden,  Vol.  XI,  p.  367. 

Hamburg,  E.: 

1 10.  Pezizi  ciborioldes,  Fr.  mint  repczrbetegs^z.  Foldmivel^si  Erde- 
keink,  Budapest,  1880,  Vol.  VIII,  pp.  509-512,  5  Figs.;  Stnub,  Just  Bot. 
Jahresb.  1881, 1, p.  260;  Bot.  Centralbl.  Vol.  VII,  p.  172;  Sorauer, Pflan- 
zenk. Vol.  II,  p.  301. 

Hartig,  Robert  : 

111.  Wichtige  Krankheiten  der  Waldbaume.  Beitrage  zur  Mycologle  and 
Phytopathologie  fiir  Botaniker  and  Forstwanner.  Julius  Springer,  Ber- 
lin, 1874,  pp.  127,  and  5  plates;  Sorauer,  Just  Bot.  Jahresb.  1873,  p.  546; 
J.  Schroter,  p.  49. 

1 12.  Auf tretcn  der  Rhizomorphen  in  Nadelholz  Culturen.  Danckelmann*8 
Zeitschrift  fiir  Forst-und  Jagdweseu,  1870,  Vol.  II,  p.  359.  See  Hartig 
No.  Ill,  p.  14. 

Vorlautiire  Mittht  ihinsren  iiber  den  Paras^itismus  von  Agaricus  melleos 
and  desscu  Rhizomorphen.  Bot.  Zoit.  1573.  p.  295:  Sorauer,  Just  Bot. 
Jahro«ib.  1S73,  p.  546:  Sorauer,  PflArzeak.  II,  p.  2t>t». 
114.  VorVautiiie  Mltlheiluiigenubcr  Parasiien  dor  WaKiiaume.  Bot.  Zeit. 
1873,  p.  353. 

115  UelKv  die  Faul«isserscheinunix*a  :m  Ho!i<*  vier  leben<!en  Wald- 
baume. Verh,^niMunaon  des  Boi.  Vorx^'ns  er  Trov.  Brandenburg,  1875, 
pp.  1-4:  8:hroter,  Just  Bot.  Jah^o$^..  :s:.>.  p.  ::^. 

116.  Der  Wurzelto.itor  der  Kloho.  Khrv^>'or.:^  Qr.erv'-na.  Zel:<cbr.  fiir 
Forst  und  Ja«dwosen,  VvM,  VllU  p.  .^^^^-.^^  Sv':iS>;<r.  J-s:  B.»t.  Jah- 
resb. 1S75,  p.  22S. 

117.  Kh^ivVtoniA  Quorclua  Fo?>:iT**:4?:*>c>.Af;.  L>rtn:>'..  I.Jabi^.,  pp. 
It  1-1 70:  Oh,  Ke.lornun:\  ^lAhrvsV  Ai:r\  O^cr:  :5r^  r.  257.  See 
VvM.  IS  and  19  Jahrt^^b.  A^r'.   0,Vni..  L  :^    44>, 

U^  PieZen*'iJuuc^r>c^c:av:iwr^a  vi<5  RXjts  x^er  Na,*f  l^  Ii^aameund 
der  Kiohe  in  fon6U!c>.er.  Ss>un*;5<'h<r  -^iTt^t  c>.f  :r;>.'>5T  S;c:.;:-.r.j:.  Julias 
Sprlappr.  Berlin.  1:^75,  pp.  :,^:.  s:  rU;*-*    5k->.r>:^r,  .^i-;  So;  Jairesb. 
:$75,  p,  4.^7.    S<y?  pp.  14-N^< 
119.  Ueber  di*   darc^  Pi^w    N»diift«t»f-«    l^iar-rMikraukcKz     Vommn 
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gehalten  im  Aerztlichen  Verein  zu  Munchen,  Jan.^  1880.  Bot.  Centralbl. 
1880,  pp.  1494-1497. 

120.  Der  Elchenwarzeltddter,  Roselllna  Quercina.  Julius  Springer,  Ber- 
lin, 1880;  Untersuclinngen  aus  dem  forst-botan.  Institut  zu  Munclien, 
p.  85;  Btisgen,  Just  Bot.  Jahresb.  1881,  p.  265. 

121.  Lehrbuch  der  Baumkrankheiten.  Julius  Springer,  Berlin,  1882,  pp. 
19-28,  11  plates,  86  woodcuts;  Busgen,  Just  Bot.  Jahresb.,  1882,  p. 
212. 

122.  Bescb^dlgung  der  Nadelholzsaatbeete  durch  Phytopthora  omni- 
vora  (Fagi).  Forstw.  Centralb.,  Vol.  V.,  p.  1888,  pp.  593-596;  Ch.  Kel- 
lermann,  Jahresb.  Agrl.  Chem.,  1888,  p.  185;  Ludwig,  Just  Bot.  Jahresb. 
1888,  p.  871. 

128.  Rhizomorpha  (Dematophora)  necatrlx,  Der  Wnrzelpilz  des  Wein- 
stockes,  der  Wurzelschimmel  der  Weinreben,  Weinstockfaule,  etc. 
Untersuchungen  aus  dem  Forstbot.  Institut  zu  Miinchen,  III,  1883, 
pp.  95-140,  10  woodcuts  and  2  plates,  Julius  Springer,  Berlin,  1883; 
Ludwig,  Just  Bot.  Jahresb.;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem., 
1883,  p.  190. 

124.  Der  Wnrzelpilz  des  Weinstockes.  Julius  Springer,  Berlin,  1883, 
pp.  18,  and  10  Figs. ;  Ludwig,  Just  Bot.  Jahresb.,  1883,  p.  374. 

125.  Der  Wnrzelpilz  des  Weinstockes,  Rhizomorpha,  (Dematophora 
necatrix,  R.  Hrtg.) .  Neubert*s  Deutsche  Garten  Magaz.,  1883,  pp.  105- 
110;  Ludwig,  Just  Bot.  Jahresb.  1883,  p.  375. 

126.  Rhizomorpha  (Dematophora)  necatrix  n.  sp.  Sitzbr.  Bot.  Ver. 
Munchen,  Jan.  10,  1883;  Flora,  Vol.  LXVI,  No.  13,  p.  19. 

127.  Untersuchungen  aus  dem  forstbot.  Institut  zu  Munchen,  III. 
1883,  p.  145-149;  Bot.  Centralbl.  XVI,  p.  304;  Disease  of  the  Weymouth 
Pine,  Jour.  Roy.  Mic.  Soc,   1884,  p.  261. 

128.  Die  pflanzlicben  Wurzelparasiten.  Centralbl.  f.  Bakt.  und  Parasi- 
tenkunde,  1888,  Vol.  Ill,  pp.  19,  58,  91  and  118;  Allgem.  Forst  und 
Jagdztg.  LXIV.,  p.  188;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1888,  p. 
258. 

HaRTIO,  Th.  : 

129.  HarzuberfUlle  der  Fichte.  Verhandlungen  des  Harzer  Forst- 
yereins,  1864.    See  No.  Ill,  pp.  14. 

130.  Kritische  Bliltter  fiir  Forst-und  Jagdwissenschaft,  Vol.  LI,  I,  1868. 
See  No.  Ill,  p.  14. 

Hbinzelmann  : 

131.  Die  Kohlkrankheit.  Schweizerische  landw.  Zeit.,  10  Jahrg.  pp.  523- 
526,  1  Fig. 

HsNDERsoN,  Peter  : 

132.  Clubroot  in  Cabbage.  Cultivator  and  Country  Gentleman,  Albany, 
N.  Y.  1879,  p.  827;  Bot.  Centralbl.  1880,  p.  67. 

183.  Gardening  for  Profit.     Orange  Jndd  and  Co.,  New  York,  1887,  pp. 
376,  138  Figs.     See  p.  319. 
Hbssb,  Rudolph: 

134.  Pythium  DeBaryanum,  ein  endophytlscher  Schmarotzer  in  den 
Gewet>en  der  Eeimlinge  des  Leindotters,  der  Rliben,  des  Spergels  und 
einiger  anderen  landwirtschaftlichen  Kulturpflanzen,  Halle.  1874,  pp. 
76,  2  plates;  Schroter,  Just  Bot.  Jahresb.  1874,  p.  241;  Sorauer, 
Pflanzenk,  n,  p,  127. 


206  Trans.  Acad.  Sci.  of  St.  Louis. 

Hbuz£,  Gustave  : 

185.  Plantes  Fonrrag^res.    Paris,  1857,  L.  Hachette,  20  colored  plates, 

88  Figs.    See  pp.  143,  222. 
HiLGARD,  £.  W. : 

See  H.  H.  Loughridge. 

185a.  Cotton  ProdactloD  in  the  U.  S.,  Tenth  CeBsas  Report,  Vol.  Y  and 

VI,  pp.  13-48. 

135b.  Report  Agrl.  Exp.  Stations,  University  of  California.    Being  a 

part  of  combined  reports  for  1888  and  1889,  p.  47. 
HuMPHRKY,  Jambs  Ellis  : 

136.  Potato  Scab.  Sixth  Annual  Report  of  the  State  Agricultural  Exp. 
Station,  1888,  pp.  181-138.  See  p.  134,  Figs.  1,  2  and  3. 

137.  Dept.  of  Vegetable  Physiology,  Seventh  Annual  Report  Mass.  State 
Agrl.  Exp.  Station,  1889.  pp.  195-230.  —  General  Account  of  Fungi, 
201 ;  Potato  Scab,  p.  214.    See  pp.  220,  222,  Fig  4. 

Hunter,  A. : 

138.  Diseases  of  Plants  and  Trees.  Gard.  Chronicle,  1876,  Vol.  X,  N. 
S.,  p.  786;  Sorauer,  Just  Bot.  Jahresb.  1876,  p.  1268. 

Jackson,  Robbrt  T.  : 

134.  Rot  in  Iris  Gennanica.    Garden  and  Forest,  Vol.  II,  Oct.  30, 1889, 

p.  522. 
Jamibson  : 

140.  Club  Root  Disease.  Gard.  Chronicle,  1884, 1,  p.  817;  Sorauer,  Just 
Bot.  Jahresb.  1884,  pp.  445. 

Jobst,  C.  : 

141.  Compt.  rend.  Vol.  LXXXVII,  pp.  941-943;  Ch.  Kellermann,  Jahresb. 
Agrl.  Chem.  1878,  p.  385. 

JOLICOEUR,  H.,  KT  RiCHON,  CH.: 

142.  Rapports  sur  la  maladie  de  la  vigne  connue  dans  la  Mame  sous  le 
nom  vulgaire  de  morlUe,  et  determination  sp^ciflque  du  champignon 
(Vibrissea  hypogaea)  agent  actif  de  sa  propagation^  30  pp.,  Chalon  sur- 
marDe. 

JUBAINVILLE,  D'ARBOIS  DB.  : 

148.  La  Maladie  du  rond.  Revue  des  eaux  et  fordts  1877,  pp.  259-296; 
Schrdter,  Jast  Bot.  Jahresb.  1877,  p.  100. 

144.  Revue  des  eaux  et  fordts,  1878,  pp.  318,  319;  Schroter,  Just  Bot. 
Jahresb.  1878,  p.  461. 

144a.  La  pourridi^  de  la  vigne.  Rev.  Myc.  VII,  1885;  Ludwig,  Just 
Bot.  Jahresb.  1885,  p.  296. 

145.  Invasion  du  Trametes  radiciperda  dans  une  pineraie  de  la  fordt 
communale  de  Marchiennes.  Soci^td  Linn^enne  du  Nord  de  la  France, 
No.  32.    See  No.  118,  p.  15. 

Jubainville,  and  J.  Vesqub  : 

146.  Les  maladies  des  plantes  cultiv^es,  des  arbres  forestiers  et  frutiers, 
pp.  328,  7  plates,  and  numerous  figures,  Paris,  1878.  Chapter  VI, 
treats  of  root-rot  diseases;  J.  Schroter,  Just  Bot.  Jaliresb.  1878,  p. 
461. 

Just,  L.  : 

Gutachten  den  Wurzelpilz  des  Rebstocks  betreffend,  an  das  Gross - 
herzogl.  badlsche  Ministerium  des  Innern  abgegeben,  Karlsruhe,  1883; 
Ludwtg,  Just  Bot.  Jahresb.  I,  1883,  p.  375. 
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Kbllerman,  W.  a.  : 

147.  Preliminary*  Report  on  Sorgham  Blight.  Bull.  No.  5,  Dec.  1888« 
Kansas  Agrl.  Ex.  Station,  pp.  56-60. 

Kkllbrman,  W.  A.y  and  Swingle,  W.  T.  : 

147b.  Sorghnm  Blight.    First  Annnal  Report  of  the  Kansas  Agrl.  Exp. 
Station,  1888,  pp.  281-802,  plates  I,  II,  III,  and  Figs.  1-6  of  plate  IV. 
See  pp.  288,  289,  800;  Am.  Garden,  Vol.  XI,  No.  3,  1890,  p.  186. 
147c.  Journal  Mycology,  Vol.  V,  p.  195. 

KiBCHNER,  Oskar: 

148.  Die  Krankheiten  nnd  Beschadigungen  anserer  landwirthschaf tllchen 
Kaltnrpflanzen,  pp.  647.    Engen  Ulmer,  Stuttgart. 

KOSMAHL : 

149.  1st  der  Agaricus  melleus  Saprophyt  oder  Parasit?  Centralbl.  f.  d. 
ges.  Forstwesen.,  1887,  pp.  298-808;  Ciesler,  Just  Bot.  Jahresb.  1887, 
p.  550. 

Kraft,  Guido: 

150.  Lehrbuch  der  Landwirthschaf t.  Vol.  II,  Die  Pflanzenbaulehre. 
Berlin,  Weigandt,  Hempel  und  Parey,  1881,  pp.  284,  with  218  Figs. 

Kbblagb,  J.  H.  : 

151.  Hyacinth  Disease.    Gard.  Chronicle,  N.  S.,  Vol.  XX,  p.  235. 

152.  Hyacinth  Disease.    Gard.  Chronicle,  N.  S.,  Vol.  XX,  p.  308. 

158.  The  Disease  of  Hyacinths.  Gard.    Chronicle,  N.  S.,  Vol.  XI,  1879, 

p.  48. 
Kubler: 

154.  Ueber  Pilzkrankheiten  des  Weinstockes.    Verhandl.  d.   Shweiz. 

Naturf.     Gesellsch.  in   St.  Gallen,  62  Jahresversamm.     St.  Gallen, 

1879. 
KuBHN,  Julius  : 

Krankheiten   der   Culturgewtlchse,  ihre  Ursachen    und    Verhutung. 

Berlin,  1858.    See  pp.  236, 245.    Second  Edition. 

156.  Die  Krankheitserscheinungen  an  der  Weberkarde.  Zeitschrift  d. 
Landw.  Central- Ver.  d.  Proy.  Sachsen,  1867,  p.  265;  Jahresb.  Agrl. 
Chem.  1867,  p.  145. 

157.  Ueber  das  Vorkommen  des  Wurzeltodters  (Rhizoctonia  violacea 
Tulasne)  an  ZuckerrUben,  Kartoffeln  und  Lucerne.  Zeitschrift  des 
Landwirtschaftlichen  Central-Vereins  f.  d.  Provinz  Sachsen,  1868,  p. 
170;  Jahresb.  Agrl.  Chem.  1868,  p.  317. 

158.  Ueber  die  Sclerotienkrankhelt  des  Klees.    Hedwigia,  1870,  p.  50. 

159.  Zeiischrift  des  Landw.  Central-Vereins  der  Prov.  Sachsen,  Jan., 
1889;  Am.  Garden,  Vol.  XI,  p.  186. 

Lacknbr : 

160.  Der  sogenannte  Schwamm  der  Hyacinthen.  Monatsschrift  zu 
Beforderung  des  Gartenl^aues,  1878^  p.  892;  J.  Schroter,  Just  Bot. 
Jahresb.  1878,  p.  467. 

Laurant,  E.  : 

161.  D^couverte  en  Belgiqnedu  Conoiocybe  pallida  (Pers)  Fr.,  Roesle- 
ria  hypogaea,  Thm.  et  Pass.Compt.  rend.  d.  Stances  de  la  S.  Belgique, 
Vol.  XXXIII,  II,  1884,  pp.  17-27. 

LiviiLiJ,  J.  H.  : 

162.  M4moire,  Ann.  des  Scl.  Nat.,  Oct.,  1848.  See  Berkeley,  Jour.  Roy. 
Hort.  Soc,  Vol.  Ill,  p.  98.    Figs.  1-5. 
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Lbybsqub,  Louis: 

163.  Jonr.  d'agricaltare  pratique,  Vol.  IT.,  p.  733;  Ch.  Eellermann^ 
Jahresb.  Agrl.  Chem.,  1878,  p.  361. 

LlEBBNBERO,  V. : 

163a.    Die  Wurzeltodterkrankbeit  der  Lnzerne.    Wiener  Landw.  Zelt» 
1887,  Voi.  XXXVII,  p.  688;  Ch.  Eellermann,  Jahresb.  Agrl.   Chem. 
1887. 
LlEBio,  H.  y. : 

164.  I8t  die  BodenerschopfuDgstheorie  eine  Irrlehre  Oder  nicht? 
Zeitschrif t  des  Landw.  Verelns  Bayern,  1880,  pp.  293,  460 ;  Bnsgen,  Jast 
Bot.  Jabresb.  1881,  p.  258. 

LiNDB,  S. : 

165.  Wurzelparasiten  nnd  angebliche  Bodenerschopfnng  in  Bezng  auf 
die  Kleemiidigkeit  and  analoge  Krankheitserscbeinungen  bei  ungenn- 
gendem  Pflanzenwechsel.  Inaugnral-Diss.,  Leipzig,  188C,pp.  64;  BUsgen 
Just  Bot.  Jahresb.  1881,  p.  258;  G.  Haberlandt,  1880,  p.  298. 

1 66.  Bodenmiidigkeit  and  die  Unvertraglcbkeit  der  Pflanzen  sind  Pflan* 
zenkrankhelten.  Zeitschr.  des  Landwirthscb.  Verelns  in  Bayern,  70 
Jahrgang,  N.  F.  Vol.  XIV,  1880,  p.  345,  538;  B'usgen,  Just  Bot.  Jahresb. 
1881,  p.  258. 

LOHDE. : 

167.  Verhandlungen  d.  bot.  Sect.  d.  47  Vers,  deutsch.  Naturforscher  and 
Aerztezu  Breslau,  1874,  pp.  203-206;  Bot.  Zeit.  1875,  p.  305;  J.  Schroter,. 
Just  Bot.  Jabresb.  1874,  p.  242. 

Lonsdale,  Edwin.  : 

168.  Damping  Off.    American  Garden,  Vol.  XI,  No.  6,  1890,  p.  348. 

LOUOHRIDOK,  H.  H. : 

168a.  Tenth  Census  Report,  Cotton  Production  in  Texas,  Vol.  V.,  pp. 
13-48. 
LUDWIG,  F. : 

169.  Der  Hallimasch,  Agarlcus  melleus,  Fl.  D.  Zeltschrlft  fur  Pilz> 
freuude,  1883,  p.  213;  Just  Bot.  Jahresb.  1883,  p.  385. 

LUBRSSEN,  ChR.  : 

170.  Uandbuch  der  Systematischcn  Botanik,  mit  besonderer  Beriicksich- 
tiguug  der  Arzncipflanzen,  Leipzig.  H.  Hassel,  1879,  2  Vols.  Vol.  I,  pp. 
74,  153,  278,  369. 

MacMillan,  Hugh  : 

171.  First  Forms  of  Vegetation.  London,  MacMillan  and  Co.  1874. 
pp.  438,  1  chromolithographic  plate,  52  Figs.     See  p.  420. 

Magnus,  F.  : 

172.  SitUDgsbericht  d.  bot.  Ver.  d.  Prov.  Brandenburg,  Bot.  Zeit. 
Jahrg.  37,  p.  58;  Ch.  Kellerraann,  Jahresb.  Agrl.  Chem.  1874,  p. 
361. 

173.  Ucber  cine  durch  das  Mjcol  von  PolyiK)ru8  Schwclnltzii,  Fr.  getodte 
Weymouth-Kiefer  Im  Borllnor  Botan.  Garten.  Verhandl.  d.  Bot. 
Verelns  d.  Prov.  Brandeubur):  Vol.  XXV,  p.  VIII.;  Ludwlg,  Just  Bot. 
Jahresb.  1884,  p.  435;  Si^raurr,  Prtanrcuk,  Vol,  II,  p.  264;  Bot,  Centralbl. 
Vol.  XX,  p.  182, 

17Sa.  Verhandlung«»u  d^^*  Uot,  Wtvlws  dor  IVoviui  Brandenburg^ 
XXXII,  1890,    S«»pAralo, 
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Marzeix,  H.  : 

174.  Ueber  eioe  darch  Pilze  verarsachte  Zersetzangsprozesse  des 
Holzes.  Inaagaral-Diss.  21  pp.,  8  plates;  BiisgeD,  Jast  Bot.  Jabresb. 
1882,  p.  212;   Bot.  Centralbl.,  Vol.  XIII,  p.  198. 

Massby,  W.  F. 

174.  A  Bacterial  Disease  In  Ck>m.    Am.  Garden,  Vol.  XI,  p.  812. 
Massink,  a. 

175.  Untersncbangen  iiber  Krankbelten  der  Tazetten  nnd  Hyacintben. 
Oppeln,  1876. 

Mattibolo,  O. 

176.  Sal  parassltismo  dei  Tartufl  e  solla  qulstlone  delle  Mycorblzae,  A. 
A,  Torino,  Vol.  XXII;  Malpighia,  an.  I;  separate,  11  pp.,  1  plate; 
Solla,  Just  Bot.  Jabresb.  1887,  p.  543. 

Math,  Adolph  : 

177.  Ueber  die  Mosaikkranltheit  des  Tabaks.  Landw.  Versacbssta- 
tlonen,  Vol.  XXXIII,  p.  451;  Biedermann's  Centralbl.  fiir  Agrl.  Cbem. 
1886,  p.  414;  Soraner,  Jnst  Bot.  Jabresb.  1886,  II,  p.  504. 

Matb,  H.  : 

178.  Ueber  den  Parasltlsmns  von  Nectria  cinnabarina.  Inangural-Diss. 
Unlver.    Miinchen,  1882,  pp.  17;  BUsgen,  Jnst  Bot.  Jabresb.  1882,  p.  218. 

179.  Untersnchungen  ans  d.  forstbotan-Institnt  zu  Muncben,  III,  pp. 
1-16,  1  plate;  Cb.  Kellermann,  Jabresb.  Agrl.  Chem.  1888,  p.  195. 

MXSHAN,  THOliAS : 

180.  Note  on  a  Fungoid  Root-Parasite.  Proc.  Acad,  of  Nat.  Scl.  of 
Pbiladelpbia,  1878,  p.  414;  Bot.  Zeit.  1874,  p.  749;  Sorauer,  Just  Bot. 
Jabresb.  1874,  p.  1000. 

181.  Damping  Off.    American  Garden,  Vol.  XI,  No.  6,  1890,  p.  846. 
Mbtbn,  Fraiyz,  J.  F. : 

182.  Pflanzenpathologie,  p.  164-172;  edited  by  Chr.  G.  Nees  von  Esen- 
beck,  Berlin,  Haude  and  Spener,  pp.  880,  1841.  Frank,  Krankbelten  der 
Pflanzen,  p.  542. 

MSTBR,  B. : 

188.  Untersncbungen  liber  die  Entwickelung  einigcr  parasltischer  Pilze 
bei  saprophjrtlscber  Ern'dlirung,  Landw.  Jabrbiicher,  Vol.  XVII,  1888, 
p.  915;  Cb.  Kellermann,  Jabresb.  Agrl.  Cbem.  1888,  p.  258. 

MiLDB,  JULTUS : 

184.  Nova  Acta  Acad.  Leop.  XXIII,  P.  H.,  p.  641. 

MiLLARDET,  A. : 

185.  Th^orle  noavelle  des  alterations  que  le  Phylloxera  determine  snr 
les  racines  de  la  vigne  europ^ene.  Compt.  rend.  b.  d.  s.  de  Pacad  des 
Sciences,  1878,  Vol.  LXXXVII,  p.  197-200,  p.  315;  Schroter,  Just  Bot. 
Jabresb.  1878,  p.  464;  Fr.  Tbomas,  Just  Bot.  Jabresb.,  1.  c.  p.  168;  Cb« 
Kellermann,  Jabresb.  Agrl.  Cbem.  1878,  p.  318. 

186.  Les  Mondes,  Vol.  XLVII,  p.  595. 

187.  Sur  les  alterations  que  le  Phylloxera  determine  sur  les  racines  de 
la  vigne.  Compt.  Rend.  Vol.  LXXXVn,  pp.  815-818;  Fr.  Tbomas,  Just 
Bot.  Jabresb.  1878,  p.  168 ;  Ch.  Kellermann,  Jabresb.  Agrl.  Cbem.  1878, 
p.  319. 

187a.  Les  Mondes,  Vol.  XLVII,  p.  748;  Fr.  Tbomas,  No.  187. 

188.  Le  pourridi4  de  la  vigne.  Compt.  rend.  b.  d.  S.  C.  de  V  Acad.  Vol. 
LXXXIX,  pp.  879-882,  Journal  de  V  Agriculture,  dir.  Barral,  Vol.  Ill, 


f  10  Trans.  Acad.  Sci.  of  8t.  Louis. 

pp.  338-340;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1879»  p.  S64; 
fldiroter,  Ju«t  Bot.  Jahresb.  1879,  p.  554. 

189.  Poarrldi^  et  Phylloxera,  ^tude  compar^e  de  ces  deux  maladies  da 
la  viffDe,  Bordeaox,  1882,  4  plates;  M6m.  de  la  Soc.  des  Sc.  phys.  et  nat. 
de  Bordeaax,  Vol.  IV;  Biiggeii,  Joat  Bot.  Jahresb.  1888,  p.  817. 
Noavelleff  recherchea  aor  la  pourridi^  de  la  Ti^ne.  Bey.  Myc  1885; 
LadwIfC)  Juat  Bot.  Jahresb.  1885,  p.  295. 

190.  Plaamodiophora  Alnl.  Ber.  d.  deatsch.  bot.  Gesellsch.  1686,  Heft 
:S,  pp.  102-105;  Ch.  Kellermaim,  Jahresb.  Agrl.  Chem.  1885,  p.  887. 

MONfCIKR  Lk  : 

1 91 .  S«r  ane  Champignon  parasite  de  la  Vlgne.    Boll  des  Sc.  Nancy,  1881. 

MONTAGNR,  JBAN  F.  CaMILLB  : 

192.  M6m.  de  la  Soe.  de  Biologic,  t.  I,  1849;  Soraner,  Pflanzenk.  n,  p. 
H58. 

MoEuea,  Rodr.  db  : 

193.  Le  Phylloxera,  le  Peronospora  et  PAngnillala  de  la  Vigne  an 
Portugal.  Rev.  antiphyllox.  Intemat.  par  Boesler,  1882,  No.  5;  BILsgea, 
Jast  Bot.  Jahresb.  1888,  p.  817. 

MOROONKS,  BaBON   DK  : 

194.  La  Maladle  du  rond.  Revne  des  eanx  et  for^ts,  1877,  pp.  186-198; 
Schr^ter,  Just  Bot.  Jahresb.  1877,  p.  100. 

196.  La  maladie  du  rond.    Revne  des  eanx  et  forets,  1878,  p.  818-819; 
Schroter,  Just  Bot.  Jahresb.  1878,  p.  461. 
Moras,  F.  W.  B.  : 

195.  Report  of  an  Examination  Into  the  Phenomena  and  Causes  of  a 
Supposed  Vine  Disease  in  Los  Angeles,  Co.  Rep.  of  the  Viticoltaral 
Work  during  the  season,  1885  and  1886,  pp.  176-188.  Rep.  Cal.  Staite 
UAlvorsity. 

MUIILBBRO: 

195a.  Ucber  Roesleria  hypogaea  Thm.     et    Pass.   Verhandlungen  d. 
Schweiz.  Naturf.  Gesellschaft.  in  Bern.  Jahresb.  1877-78,  p.  104;  BUsgea, 
Just  Bot.  Jahresb.  1881,  p.  279;  Bot.  Centralblatt,  1880,  p.  718;  Ch. 
Kellcrmann,  Jahresb.  Agrl.  Chem.  1880,  p.  814. 
Murray,  Q.  : 

See  Stephen  O.  A.  Wilson. 

196.  Further  Exaraioation  of  Mr  Stephen  Wilson's  '<  Sclerotia,"  Jour, 
of  Hot.,  1885,  Vol.  XXIII,  p.  74-76.  See  also  Jour,  of  BoU  1888,  p. 
SrO;  Scbonland,  Just  Bot.  Jahresb.  1885,  p.  290. 

N.  N.: 

197.  Cautele  coutro  il  malbianco  delle  radici  neeli  arbusti  ecc.  L'Agri- 
coKoro  Milano,  An.  XVI,  1884,  pp.  85»-d54;  SoUa,  Just  Bot.  Jahresb. 
1884,  II  p.  451. 

198.  Coutro  il  marciume  la  p«roii\vipt^ra  doUe  yIU.  L*Italia  agricola, 
Au.  XVI,  MUano,  1884,  p.  4»4:  :«k^na«  Jum  Boi.  Jah:««b.  IS^H,  U,  p. 
450. 

199.  Oautele  coutro  il  nalblauco  d«lU  radWi  »r<(i  ar^u^ti  ecc.  L*Italia 
aipricola.  An.  XVI,  Mtlani\  l$$4.  p.  :?W;  :^<**.  ;-^*5  ^><.  Jahresb..  U, 
I884«  p.  4«l. 

M).  $tudt  sul  malaoio  d«lW  vili.  t'ltalu  ^rtsva^  Au.  XVI,  XUano, 
1M4.  p.  »8T;  8olU»  JtMtl  tt<^.  JM^vnv^  t;M.  II.  ^  «^^. 
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Nature : 

901.  Potato  Disease,  Vol.  XXVm,  p.  281. 
Nbplbr: 

202.  Ueber  den  Warzelpilz  des  Rebstockes  und  das  Fanlen  der  Bebwnra- 
•1d.  Wochenblatt  d.  Landw.  Ver.  in  Grosshtzth.  Baden,  1883,  No.  27, 
p.  216. 

Nbubbrt : 

203.  Der  WnrzelpUz  des  Weinstockes,  Rhizomorpba  (Dematophora) 
necatriz  Hartlg.    Deatsche  Garten  Zeitnng,  Vol.  XXXVl,  1883,  p.  105. 

Orth: 

204.  Die  Landw.  Versuchsstotionen,  Vol.  XYI,  p.  419-421 ;  Ch.  Keller- 
mann,  Jahresb.  Agrl.  Chem.,  1881,  p.  384. 

OVDBMAITS,  C.  A.  J.  A. : 

205.  Roesleria  hypogaea.  Nedrl.  Kruidk.  Arcbief,  5  Deel,  1  Stuk,  1887, 
p.  S3;  Giltay,  JustBot.  Jabresb.  1887,  p.  545. 

Fammbl,  L.  H.  : 

205.  Root-Rot  of  Cotton  or  «  Cotton  Bligbt."  Bulletin  No.  4,  Dec., 
1888,  Texas  Agrl.  Experiment  Station,  p.  18,  Houston,  Texas,  issued 
Feb.,  1889;  E.  Humphrey,  Bot.  Centralbl.  Vol.  XL,  p.  59;  Bot.  Gazette, 
Vol.  XIV,  p.  113;  Agricultural  Science,  1889,  p.  100;  W.  O.  Atwater, 
Digest  of  Annual  Reports  of  the  Agricultural  Experiment  Stations  of 
the  U.  S.  for  1888,  Bull.  No.  2,  Office  of  Experiment  Stations  U.  S. 
Dept.  of  Agriculture,  p.  189. 

206.  Root-Rot  of  Cotton  or  <<  Cotton  Blight."  First  Annual  Report  of 
Texas  Agrl.  Exp.  Station,  pp.  50-65.  See  p.  24  for  an  analysis  of  soils. 
Farm  and  Home,  Springfield,  Mass.,  Oct.  1,  1889;  Texas  Farm  and 
Ranch,  April  1, 1889,  July  15,  1889,  Nov.  1, 1889,  etc. ;  Report  of  Director 
Gulley  in  First  Annual  Report,  Texas,  etc.,  p.  11. 

207.  Root-Rot  or  *'  Cotton  Blight."  Texas  Farm  and  Ranch,  Sept.  1, 
1889. 

208.  Cotton  Root-Rot.  Texas  Agrl.  Experiment  Station  Bull.  No.  7, 
Nov.,  1889,  pp.  30,  5  plates,  Austin,  Texas,  1890.  Issued  March,  1890. 
See  p.  29  for  Bibliography  of  popular  articles,  Texas  Farm  and  Ranch, 
1890;  D.  S.  Fairchild,  Jour,  of  Mycology,  Vol.  VI,  p.  84. 

209.  Cotton  Root-Rot.  Second  Annual  Rep.  Texas  Agrl.  Exp.  Station. 
Same  as  No.  208. 

Fassbrini  : 

211.  See  Hoffmann's  Mykologische  Berichte  in  Bot.  Zcit.  1868,  p.  180; 
Frank,  Erankheiten  der  Pflanzen,  p.  629. 

Patouillard,  N.: 

212.  Einen  neuen  Wurzelschadling,  landwirthschaftlichen  Knlturge- 
wdchse.  Braunwschweig.  Landw.  Zeit.  Jahrg.  1888,  No.  5;  Sachsse, 
Biederm.  Centralbl.  Feb.,  1889,  p.  139. 

Patbn,  Ansblmb  : 

213.  Les  Maladies  des  pommes  de  terre  et  des  betters ves,  Paris,  1853; 
Journal  d'agriculture  pratique,  1864,  No.  1 ;  Jahresb.  Agrl.  Chem.  1864, 
p.  187. 

Patbr,  J. : 

213a.  Botanique  cryptogamique  on  histoire  des  families  naturelles  des 
plantes  inf^rieures,  Paris;  1850,  Victor  Masson,  pp.  222,  with  1105 
figures. 


212  Trans.  Acad.  Sci.  of  St.  Louis. 

Feck,  Charles  H.  : 

21Sb.  Annual  Report  of  the  State  Botanist  of  the  State  of  New  York, 

48  Bep.,  James  B.  Lyon,  Albany,  1890,  pp.  26,  42. 
FsNzio,  O.: 

Fanghi  Agrnmicoli;  contribuzione  alio  studio  del  fanghi  parassiti  degU 

agnimi,  Padova,   1882,  pp.   124,    with   136  plates;  Penzig,  Just  Bot. 

Jahresb.  1882,  p.  215. 

215.  Die  Erankheit  der  Edelkastanien  und  B.  Frank's  Mycorhiza.  Ber. 
der  Bot.  Ges.  1885,  p.  810;  Sorauer,  Just  Bot.  Jahresb.  n,  1885,  p. 
518. 

FsNziG,  and  Foqqi,  T.  : 

216.  II  male  bianco  delle  viti  e  degli  alberi  da  fmtta,  1884,  p.  1 ;  Soraaer, 
Jast  Bot.  Jahresb.  1884,  II,  p.  45. 

217.  La  malattia  del  gelsi  nella  prima  vera  dell  1884.  Boll.  mens,  dl 
Bactrlcoltara,  Padova,  1884,  No.  4,  pp.  56-64;  Bot.  Centralbl.  XX,  pp. 
40-50;  Ludwig,  Just  Bot.  Jahresb.  1884,  p.  482. 

Pbrsoon,  Christian  Hbndrick: 

218.  Mycologia  Europaea,  Erlangen,  1822-8, 1,  p.  54. 
Pbnhaixow,  D.  p.  : 

218a.  Peach  Yellows,  Houghton  Farm  Experiment  Department.  Dis- 
eases of  Plants,  1882.  Series  8,  No.  1  and  2.  Appendix  to  series  3, 
No.  2,  1883. 

PSTBRMANN,  A. : 

21».  Rhbenkrankheit  durch  einen  Pilz.  Wiener  Landwirthschaftl.  Zeit- 
ung,  1874;  Jahresb.  Agrl.  Chem.  1878-74,  p.  841. 

PVAU-SCEnLLENBERG : 

219a.  Ueber  eine  Rebcnkrankheit.    Verhandlungen  der  Schweizerlschem 
Naturforschenden  Gesells.  in  Basel,  1877,  p.  66;  J.  Schr5ter,  Just  Bot. 
Jahresb.  1877,  p.  99. 
FICCONE,  A. :. 

220.  Sulla  malattia  del  falchetto  nei  gelsi.  Nuovo  giornale  botanico 
italiano,  Vol.  XI,  1879,  pp  192,  195;  Schroter,  Just  Bot.  Jahresb.  1879, 
p.  552. 

FiM,  Greenwood: 

221.  Peziza  Disease  of  Potatoes.  Card.  Chronicle,  1884,  p.  618;  Just 
Bot.  Jahresb.  1885,  p.  290. 

221a.  Sclerotium  Disease  of  Potatoes.  Gard.  Chronicle,  XXIII,  N.  S. 
p.  110;  Ludwig,  Just  Bot.  Jahresb.  1885,  p.  290. 

PlNOUNO,  D. : 

222.  Le  malattia  della  vite,  Cassalamaggiore,  1883,  pp.  20;  L*  Agricoltore 
Tlcinese,  an.  XVI,  Lugano,  1884.  pp.  77-79;  Solla,  Just  Bot.  Jahresb. 
1884,  II,  p.  451. 

PntOTTA,  R. : 

223.  J  fnn;;hl  parassiti  du  vltigni,  Milano,  pp.  96,  1877,  p.  12,  4  plates; 
J.  Schroter,  Just  Bot.  Jahresb.  1877,  p.  98. 

228a.  Sullo  svilluppo  della  Peziza  Fuckellana,  DeBary  c  della  Peziza 
Sclerotiorum,  Lib.    Nuovo  Giorn.  Bot.  Ital.  XIII. 
Planch  ON,  J.  E.: 

224.  Les  Maladies  des  chataignlers  dans  les  C^veunes.  Compt.  rend, 
h.d.  sc.  de  TAcad.  1878,  Vol.  LXXXVII,  pp.  585-687;  Journal  de  l»agrl- 
culture,  dir.  p.  Barral,  Vol.  IV,  226-229,  p.  65;  Frank,  Krankheiten  der 
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Pflanzen,  p.  520;  Schroter,  Jast  Bot.  Jahresb.  1878«  p.  462;  Ch.  Keller- 
mann,  Jahresb.  Agrl.  Chem.  1878,  pp.  361. 

225.  Le  polymorphisme  de  1' Agaricos  mellens,  Vahl.  Compt.  rend., 
Vol.  LXXXVIII,  pp.  65-67;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem. 
1879,  p.  264. 

226.  Notes  Mycologiqnes,  I,  La  Maladie  da  Ch&taignier  dans  les 
c^vennes.  Ba]l  de  ia  Soc.  bot.  de  France,  Vol.  29,  2nd  Ser.  Vol.  IV, 
1882,  pp.  17-21;  Biisgen,  Jnst  Bot.  Jahresb.  1882,  p.  213. 

Planchon  and  Millardbt: 

227.  La  Vigne  Americaine,  Oct.,  1879,  p;  173.  Quoted  by  Prilllenx,  Le 
ponrridi^  des  Vignes,  etc.,  p.  173;  Soraner,  Pflanzenkrank.  Vol.  II, 
p.  282. 

Plowbioht,  C.  B.  : 

228.  Potato  Disease.  Wilson's  Sclerotiolds.  Gard.  Chronicle,  Vol. 
XXIU,  N.  S.,  p.  472. 

228a.  On  Potato  Diseases.  Gard.  Chronicle,  Vol.  XXIII,  N.  S.  pp.  14, 
15,  60. 

228b.  Mr.  Jensen  and   the  Potato  Disease.    Gard.  Chronicle,  N.  S., 
Vol.  XX,  p.  103. 
Poooi,  T. : 

See  Penzig. 

229.  Dei  rlmedi  preventiyi  contro  il  malbianco  delle  radici.  Riylsta 
d  viticoltara  ed  enologla  itallana,  Ser.  2a,  Vol.  VIII,  Conegllano,  1884, 
p.  802,  806;  Solla,  Just  Bot.  Jahresb.  1884,  II,  p.  450. 

POKORNY,  ALOTS  : 

230.  Verhandl.  d.  Zool.  bot.  Ges.  Wien,  1865,  p.  281;  Frank,  Krank. 
d.  Pflanzen,  p.  627. 

PRnxiEUx,  Ed. : 

231.  Snr  les  causes  da  rond  des  Pins.  Ball,  de  la  Soc.  botanique  de 
France,  1880,  p.  18;  Bnsgen,  Just  Bot.  Jahresb.  1881,  p.  272. 

232.  Compt.  rend.  Vol.  XCIU,  p.  802-804;  Ch.  Kellermann,  Jahresb. 
Agrl.  Chem.  1881,  p.  230. 

From  Ann.  Inst.  Nat.  Agr.  1879-80,  p.  171. 

234.  Le  pourridl^  des  Vigne  de  la  Hante-Mame,  prodaite  par  le  Roes- 
leria  hypogaea,  pp.  13,  I  plate,  Paris,  1882.  Bot.  Centralbl.  Vol.  XVI, 
p.  209 ;  Biisgen  Just.  Bot.  Jabresb.    1882,  p.  218. 

235.  Sur  ane  maladie  qal  a  seyi  Pan  dernier  et  cet  hiyer  en  Alg^rie  snr 
les  Haricots  verts.  Journ.  Soc.  nat.  et  centr.  d'  hortic.  di  France,  Ser. 
II,  Vol.  IV,  p.  288. 

236.  Sar  ane  maladie  des  Haricots  de  primenr  des  environs  d'  Alger. 
Compt.  rend.,  Vol.  XCIV,  pp.  1368-1370;  Biisgen,  Jast  Bot.  Jahresb. 
1882,  p.  210;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1882,  p.  257. 

237.  Compt.  rend..  Vol.  XCIX,  p.  1368.    Quoted  by  De  Bary,  5c,  p.  381. 

238.  Sar  la  maladie  des  Safrans  nomm^e  la  mort.  Compt.  rend.  hebd. 
des  Stances  de  1'  Acad,  des  Sci.  Vol.  XCIV,  pp.  1734-1737;  Biisgen, 
Jast  Bot.  Jahresb.  1882,  p.  211;  Bot.  Zeit.  1883,  p.  178;  Sorauer, 
Pflanzenk.  II,  p.  357;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1882,  p.  256. 
Compt.  rend..  Vol.  XCV;  Sorauer,  Pflanzenkrankhelten,  II,  p.  357. 

239.  Sur  la  maladie  des  Safrans  connue  sons  le  nom  de  Tacon.  Compt. 
rend..  Vol.  XCVI,  1883,  p.  596;  Bot.  Zeit.  1884,  p.  523;  Sorauer,  Just 
Bot.  Jahresb.  1884,  p.  452. 
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Fkingshbim,  N.  : 

240.  Beitiilge  zar  Morphologic  und  Systemat.  der  Algen,  11,  Die 
Saprolegnieen.  Pringh.  Jahrb.  t,  Wlss.  Bot.  I,  p.  284. 

Rand,  Edward  S  : 

241.  Balbs,  A  Treatise  on  Hardy  and  Tender  Balbs  and  Tabers,  New 
York,  Hard  and  Houghton,  pp.  869,  1876.    See  pp.  58-68. 

Rataz,  L.: 

242.  Le  Koesleria  hypogaea  dans  I'ls^re,  1884;  Snd  est,  p.  58.  Quoted 
by  Viala,  Les  maladies  de  la  vigne,  p.  835. 

Rkes,  M.  : 

248.  Ueber  den   Parasitismas  ^on  Elaphomyces  grannlatas.  Separat- 
abdr.  ans  den  Sitznngsb.  d.  phys.  med.  Societ&t  zar  Erlangen,  16  Mai, 
1880;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1880,  p.  812. 
Rbbs  and  Fish,  C.  : 

244.  Uhlworm's  and  Haenlein's  Bibl.  Bot.  Heft  VII,  24  pp.  I,  plate, 
1887;  Joar.  Roy.  Micro.  Soc.  1888, Pt.  I,  p.  278. 

Rbhh,  £. : 

245.  Die  Entwickelangsgeschichte  eines  die  Kleearten  zerstdrenden 
Pilzes,  Piziza  ciborioides,  Gottlngen,  1872;  Soraaer,  Pflanzenk.  II,  p. 
283;  Frank  Krankheiten  der  Pflanzen,  p.  538. 

246.  Ueber  die  Kleefdale.  Landw.  Zeit.  f.  Westfalen  a.  Lippe,  1872, 
p.  301;  Jahresb.  Agrl.  Chem.  1870-72;  p.  216. 

Rbissbk,  S.  : 

247.  Untersnchangen  liber  die  Faalniss  der  Mohrrriiben.  Sitzangsber. 
d.  Wiener  Akad.  1852;  VIII.  p.  72;  Frank,  Krankheiten  der  Pflanzen, 
p.  548. 

Rennbt : 

248.  Journal  of  Botany,  1876,  p.  156.  Gard.  Chronicle,  Vol.  Y.  N.  S. 
1876,  I.,  p.  656. 

RiCHON,  Ch.  : 

249.  Sar  le  Vlbrissea  hypogaea,  et  le  Godronia  Muhlenbecku.  Bui. 
Soc.  Bot.  de  France,  Vol.  XXIX,  1882,  pp.  240-243,  one  plate. 

Riley,  C.  V. : 

See  Arthur,  J.  C.  and  Stelle,  J.  P. 
ROSTRUF,  E. : 

250.  Tidsskr,  for  Skovbrug,  IV,  1880,  p.  1 ;  Biisgen,  Parasitische  Pllze 
an  Waldbilume.    Just  Bot.  Jahresb.  1881,  p.  265. 

251.  Forstatte  Undersogelser  over  Snyltesvampes  Anpcreb  paa  Skov- 
troerns  (med  systen  Trosnit),  Copenhagen,  1883,  pp.  199-300;  Muller's 
Tidsskr.  for  Skovbrag,  VI,  1883,  pp.  199-800,  17  woodcuts;  Jour. 
Roy.  Mic.   Soc.   1884,  p.  421;  Bot.  Centralbl.  XV,  1888,  p.  147. 

252.  Oversigt  over  de  i  1884  indlobne  Foresporgsle  angaaende  Syg- 
domme  hos  Kulturplanter,  Copenhagen,  1885;  Bot.  Centralbl.  Vol. 
XXHI,  p.  114;  Sorauer,  Just  Bot.  Jahresb.  1885,  II.  p.  463;  Sorauer, 
Pflanzenk.  II,  p.  301;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1885,  p. 
232;  French  resnm^  Sur  qnelques  deformations  des  Phan^rogames, 
caas6es  par  les  Champignons  parasites,  Botanisk  Tidssk.  Copenhagen, 
Vol.  XIV,  1885,  p.  21;  Bot.  Centralbl.  1885,  Vol.  XXIV,  p.  20;  Sorauer, 
Just  Bot.  Jahresb.  1885,  p.  463.  Bot.  Tidsskr.  Copenhagen,  XIV,  1885, 
pp.  21-26;  Ball.  Soc.  Bot.  de  France,  1886,  Rev.  Bibl.  p.  99;  Jour.  Roy. 
Mic.  Soc.  1887,  p.  128. 
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BOSTRUP,  E. : 

268.  Fortsatte  IJnders^gelser  over  Snyltesvampes  Angreb  paa  Skov- 
traeerne.    Tidsskrift  for  Skovbrug,  YI,  p.  199-SOO,  1882. 

BOSTRUP,  £. : 

254.  Tor  Forraadnelse  of  Kartofler.    Landmandsblade,  p.  149,  1884. 

BosTRTJP,  £. : 

265.  Soyltesyampe.  Statlstiske  Oplysuinger  om  Statsskovene  i  Dan- 
mark,  p.  27, 1888. 

BoSTRUP,  £ : 

866.  En  Bodfrngtsyamp  (Bhizoctonia.).  Ugeskrlft  for  Landmaend, 
1889,  II,  p.  318. 

BoSTRUP,  E. : 

256a.  Afbildnlng  og  Beskrivelse  af  de  farligste  Snyltesvampe  i  de 
danske  Skove,  81  pp.  folio  min.,  with  8  col.  pL,  Copenhagen,  1889. 

BoSTRUP,  E. : 

266b.  Undersdgelser  over  Synltesvampes  Angreb  paa  Skovtraeer  1 1883- 
1888.    Tldsskrift  for  Skovbrag,  XII,  p.  175-238,  1890. 

257.  XJndersogelser  over  Svampeslaegten  Bhizoctonia  Oversigt  over 
det  k.  Danske  Yidenskabemes  Selskabs  Forhandlinger,  2  plates,  Co- 
penhagen, 1886;  BalL  de  la  Soc.  Bot.  de  France,  1888,  p.  40;  Jour. 
Boy.  Mlc.  Soc.  1887,  p.  128;  Bot.  Centralbl.  XXVIII,  p.  106;  Bot.  Cen- 
tralbl.  Vol.  XXX,  No.  4,  1887;  Soraner,  Jnst  Bot.  Jahresb.  1885,  p. 
616;  Overs.;  K.  Danske.  Vid.  Selsk.  1886,  pp.  59-76,  2  plates;  Jour. 
Boy.  Mic.  Soc.  1887,  p.  444;  Soraner,  Just  Bot.  Jahresb.  1887,  p. 
865;  Bot.  Centralbl.  6th  year,  p.  48;  Ch.  Kellermann,  Jahresb.  Agrl. 
Cbem.  1888,  p.  226. 

258.  Beretnlng  om  en  i  nogle  of  de  nordsjaellandske  Statsskove  paa 
Finantsmlnisteriets  Foranstaltning  fra  28-30  Oktober  foretagen  Beise 
for  at  nndersoege  den  Skade,  som  er  anrettet  i  Naaleskovene  of  Agaricns 
mellens,  og  de  Forhold,  hvorunder  den  optraeder,  ledsaget  of  Forslag  til 
at  bekaempe  dens  XJdbredelse.  Printed  as  manuscript.  Copenhagen! 
1879,  15  pp. 

259.  Sygdomme  hos  Skovtraeeme,  foraasagede  of  Ikke  —  rustagtige 
Snyltesvampe,  I,  Naaletraeer.  Tldsskrift  for  Skovbrug,  IV,  p.  1-86, 
1879  Id.  II,  Loevtraeer,  IV,  p.  113-206,  1880. 

260.  Svampeangreb  paa  svensk  og  tysk  aim.  Fyr.  Hedeselskabets 
Tldsskrift,  Aarg.  8,  p.  49,  1882. 

BoUMEGUiRB,  C. : 

261.  Origine  de  la  Maladie  du  Bond,  Un  mot  snr  les  Bhizomorpha  et 
sur  les  r^centes  r^cherches  de  M.  B.  Hartlg.  Bev.  Mycol.  1880,  p. 
179;  Biisgen,  Just  Bot.  Jahresb.  1881,  p.  272. 

262.  Nonvelle  ^tnde  du  Boesleria  hypogaea,  observations  du  Dr.  H. 
Gillot.  Conclusions  f oumier  par  le  Dr.  P.  A.  Saccardo :  ce  parasite  de 
la  vigne  est  une  Hyphomycete.    Bev.  Mycol.  Ann.  Ill,  1881,  Jan. 

268.  Le    pourridi^    de  la  Villa  Marty  k  Toulouse,  Observations  sur 
les  myceliums  latents.    Bevue  Mycol.  VII,  April,  1885,  pp.  77-82 ;  Viala, 
Les  maladies  &c.,  p.  335;  Ludwig,  Just  Bot.  Jahresb.  1885,  p.  290. 
263a.  Un  Spicaria  nouveau.    Bev.  Mycol.  Vol.  VII.    p.  246;   Ludwig 
Just.  Bot.  Jahresb.  1886,  p.  291. 

268b.  Becberches  sur  le  genere  Bhizoctonia  par  E.  Bostrup.  Bev.  Myc. 
Jan.  1887. 
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BozB,  £.  c 

264.  Parasitisme  du  Morchella  esculenta  sur  V  Helianthns  taberosos. 
Bull.  Soc.  Hot.  France,  Vol.  XXX,  p.  111. 

BuDD: 

265.  Pansy  Disease.  Oard.  Chronicle,  1876,  II,  p.  20;  Sorauer,  Jast 
Bot.  Jatiresb.  1876,  p.  1276. 

8.  B.  P. : 

265a.  Trouble  with  Melons.    Am.  Garden,  Vol.  XI,  p.  380. 
Saccardo.  p.  a.  : 

266.  Bevue  Mycologlque,  Jan.,  1881 ;  Viala,  Les  maladies  de  la  yigne, 
p.  880. 

267.  Mycotheca  Veneta,  p.  18. 

268.  Michelia,  Vol.  II,  p.  490. 

269.  Sylloge  Fnngorum .    Numerous  reference  to  species. 
Sachs,  Julius  : 

270.  Lectures  on  the  Physiology  of  Plants,  Translation  by  H.  Marshall 
Ward,  Cambridge,  Clarendon  Press,  1887,  pp.  886.    See  pp.  867,  868. 

Sadsbbck,  B.  : 

271 .  Ueber  einen  der  Famllie  der  Saprolegnlaceen  angehdrigen  Pilz  in  den 
Prothalllen  des  Ackerschachtelhalmes.    Sitzungsberichte  d.  Bot.  Ver. 

d.  ProY.  Brandenburg,  28  August,  1874,  pp.  116-122;  J.  Schroter,  Just 
Bot.  Jabresb.   1874,  p.  240. 

271a.  Untersuchungen  iiber  Pythium  Equiseti  n.  sp.  Cohn's  Beitrftge 
zur  Biologie  d.  Pflanzen,  Vol.  I,  Heft  8,  pp.  1-7. 

272.  Ueber  Infe.ction,  welche  Pythium- Arten  bei  lebenden  Pflanzen  her- 
vorbringen.  Belbl.  z.  Tagebl.  d.  49  Naturf.  u.  Aerzte  Vers.  1876,  p.  100; 
J.  Schroter,  Just  Bot.  Jahresb.  1876,  p.  184. 

Saint- Gal: 

273.  Le  Sclerotium  da  Topinambour.  «  Ann.  Soc.  Acad.  Nantes,"  in 
Bevue  Mycol.  1879,  pp.  122-128;  SchrSter,  Just  Bot.  Jahresb.  1879,  p.  647. 

Savastano,  L.  : 

274.  NuoYO  Giorn.  Bot.  Ital.  XIX,  1887,  p.  97;  Jour.  Boy.  Mic.  Soc. 
1887,  p.  790;  Bull,  de  la  Soc.  Bot.  de  France,  1888,  p.  88;  Solla,  Just 
Bot.  Jahresb.  1887,  p.  550. 

275.  Tuberculosi  iperplasie  e  tumori  dell  Olivo,  I,  II,  Memoria  An- 
nuario  della  B.  Scuola  Superiore  d'  Agricoltura  in  Portici;  Vol.  V, 
fasc.  4,  pp.  131  with  4  plates  Napoli,  1887;  Sorauer,  Just  Bot.  Jahresb. 
1887,  p.  832. 

276.  Les  maladies  de  I'Oliyier  et  la  tuberculose  en  particulier,  Cr.  1886, 
Dec.  20;  Sorauer,  Just  Bot.  Jahresb.  1887,  p.  853. 

277.  Le  pourridl^  du  flguier.  Bey.  Myc.  VI,  1884,  pp.  80-88;  Ludwig, 
Just  Bot.  Jahresb.  1884,  p.  433. 

ScHACHT^  Hermann: 

278.  Berichte  an  das  KSnigliche  Landes-Oekonomic-Kollegium  iiber 
die  Eartoffelpflanze  und  deren  Krankheiten.  Gustav  Bosselmann, 
Berlin,  1854.    29  pp.,  10  plates. 

Lehrbuch    der  Anatomie  und  Physiologie    der    Gewachsc,    II  Theil, 
1859,  p.  605;  Jahresb.  Agrl.  Chem.  1859-1860,  p.  177. 
280.  Untersuchungen  iiber  die  Biibenfjiule.    Zeitschrlft  des  Vereins  fiir 
Biibenzuker-Indastrie,  Lieferung  93.    Ann.  d.  Landw.  1864;  Monatsbl., 
p.  173;  Jahresb.  Agrl.  Chem.  1864,  p.  185. 
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SCHMITZi  J. : 

280a.  XJeber  den  Ban  der  Bhizomorpha  fragilis.  Linnaea,  1848,  p.  4-87| 
Plate  XVI  and  XVII. 

SCHNBBVOGT : 

281.  Verhandlnngen  des  Ver.  z.  Bef.  des  Gartenbanes  in  den  Kgl. 
Prensz.  Staaten,  Vol.  X,  Berlin,  1884,  p.  252. 

8CHNETZLXR,  J.  B. : 

282.  Observations  faltes  snr  nne  maladie  de  la  ylgne  connne  vnlgaire- 
ment  sons  le  nom  de  '*  Blanc."  Compt.  rend..  Vol.  LXXXrV,  p.  1141* 
1178;  J.  Schroter,  Jnst  Bot.  Jahresb.  1877,  p.  99. 

288.  Beobachtnngen  iiber   elne   Kebenkrankheit,    welche  mit  Pilzbil- 
dnngen  anf  den  nnterirdischen  Theilen  der  Welnstocke  in  Beziehnng ' 
steht.    DerWeinbau,  1879,  pp.  1-8;   SchrSter,  Jast  Bot.  Jahresb.  1879, 
p.  654. 
Lamson-Scribner,  F.  : 

284.  Report  Chief  of  the  Section  of  Vegetable  Pathology,  1887,  p.  824. 
286.  Boot-rot  of  the  Vine  (Agaricas  mellens,  and  Dematophora  neca- 
trix,  Hartig).    Orchard  and  Garden,  Jan.,  1890,  p.  12. 
286a.  Some  Besnlts  of  Mycological  Work  in  U.  S.  Dept.  of  Agrl.    Bot. 
Gazette,  Vol.  XIII,  pp.  14-16.    See  p.  15. 

flBURRAT  DB  LA.  BOULAYB  : 

286.  Beobachtnngen  iiber  die  ''  maladie  ronde  "  der  *'  Seekiefem  " 
(Pinns  maritimes)  nnd  der  gemelnen  Kiefem  in  Sologne.  Anszng  aus 
dem  Bnll.  de  la  Soc.  des  agricultres  de  France,  15  Oct.,  1880;  Bevne  des 
eanx  et  fordts,  1880,  p.  492;  Biisgen,  Jnst  Bot.  Jahresb.  1881,  p.  271. 

Sbymour,  a.  B.  : 

286a.  Damping  Off.  American  Garden,  Vol.  XI,  No.  6,  1890,  p.  849,  Figs. 
1-7. 

SBTNBS,  J.  DB : 

287.  Snr  la  maladie  des  Cbat&igniers.  Compt.  rend.  Vol.  LXXXVIII, 
pp.  86-89;  Schroter,  Jnst  Bot.  Jahresb.  1879,  p.  551. 

288.  Snr  le  Bhizomorpha  Snbcorticalis  de  V  Armillaria  mellea.  Bull. 
Soc.  Bot.  d.  France,  Vol.  XXXIV,  1887,  pp.  286-287;  Bhizomorpha  snb- 
corticalis of  Armillaria  mellea,  Jonr.  Boy.  Mic.  Soc.  1888,  p.  97. 

288a.  Ceriomyces  et  Fibrillaria.    Ball.  Soc.  Bot.  de  France,  Vol.  XXXV, 
pp.  124-127;  Ceriomyces  and  Fibrillaria,  Jour.  Boy.  Mic.  Soc.  1888,  pt. 
n,  p.  680. 
Smith,  W.  G.  : 

289.  Pythinm  Equiseti.  Gard.  Chronicle,  1876,  Vol.  V,  N.  S.,  p.  666, 
Fig.  117;   J.  Schroter,  Jnst  Bot.  Jahresb.  1876,  p.  184. 

290.  Fusisporinm  Solani  and  its  Resting  Spores.  Gard.  Chronicle,  Vol. 
V,  N.  S.,  p.  656,  Fig.  118. 

291.  New  Form  of  Disease  in  Potatoes.  Gard.  Chronicle,  Aug.  28, 1880, 
pp.  264,  887. 

292.  Peziza  Disease  of  Potatoes.  Gard.  Chronicle,  Vol.  XX,  N.  S., 
1888,  p.  664;  Lndwlg,  Just  Bot.  Jahresb.  1888,  p.  867. 

298.  Diseases  of  Potatoes.    Gard.  Chronicle,  Aug,  28,  1880;  Nature, 

Vol.  XXVm,  N.  S.  p.  299. 

298a.  Potato  Disease.     Gard.  Chronicle,  Vol.  XX,  N.  S.  p.  795. 

294.  Diseased  New  Zealand  Sweet  potatoes.    Gard.  Chronicle,  1884,  II, 

p.  656;  Sorauer,  Jnst  Bot.  Jahresb.  1884,  II,  p.  447. 
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Diseases  of  Field  and  Garden  Crops.  MacmiUan  &  Co.,  London,  1884» 
pp.  858  and  namerons  figures ;  Ludwig,  Jnst  Bot.  Jahresb.  1884,  p.  429 ; 
Gard.  Chronicle,  Vol.  XXI,  N.  S.  p.  882;  Bot.  Gazette,  VoL  EK,  p. 
200. 

295.  Disease  of  Parsnips  (Peronospora  nivea,  Unger).  Gard.  Chroni- 
cle, XXII,  N.  S.  p.  716;  Ludwig,  Jnst  Bot.  Jahresb.  1884,  p.  481. 

296.  Diseases  of  Orchids  caused  by  Fnngi.  Gard.  Chronicle,  XXIII, 
N.  8.  p.  698;  Ludwig,  Just  Bot.  Jahresb.  1885,  p.  291. 

297.  Disease  of  Rhododendron  Boots.  Gard.  Chronicle,  XXIII,  N.  S. 
p.  241;  Ludwig,  Just  Bot.  Jahresb.  1885,  p.  298. 

298.  Lord  Cathcart  on  the  Potato  Disease.  Gard.  Chronicle,  1885, 
Vol.  XXIII,  p.  11 ;  Ludwig,  Just  Bot.  Jahresb.  1885,  290. 

298a.  Fungus  of  Anemone  Beds,  Pezlza  tuberosa  Bull.  Gard.  Clironicle» 
May  28,  1887. 
SoRAUBR,  Paul  : 

299.  Oesterreichisches  Landwirthschaftliches  Wocbenblatt,  1876,  p. 
147;  Frank,  Erankheiten  der  Pflanzen,  p.  548. 

800.  Die  FadenkrankheitderKartofleln.  Der  Landwirth,  1877,  No.  86, 
p.  450;  Sorauer,  Pflanzenkrankheiten,  II,  p.  90. 

801.  Untersuchungen  uber  die  Ringelkrankheit  und  den  Russthau  der 
Hyacinthen  pp.  55,  19  Figs,  and  one  chromolithographic  plate,  Berlin 
and  Leipzig,  Hugo  Voight,  1878. 

802.  Ringelkrankheit  und  den  Russthau  der  Hyacinthen.  Deutsche 
Garten-und  Obstbau  Z^itung,  1878,  No.  1.    See  No.  801,  p.  35. 

308.  Handbuch    der    Pflanzenkrankheiten    fiir   Landwirthe,    Gartner, 
Forstleute  und  Botaniker.    1st  edition.    Berlin,  1874. 
808a.  (Second  edition)  Zweite  neubearbeitete  Auflage,  Berlin,  1886,  Paul 
Parey.    2  Volumes.    Vol.  II,  Die  parasitllren  Krankheiten.  pp.  456, 18 
lithographic  plates  and  21  cuts. 

304.  Gibt  es  eine  Praedisposition  der  Pflanzen  fiir  gewisser  Krankheiten. 
Landw.  Vers.  Stat.  XXV,  1880,  pp.  827-372;  DeBary,  5c,  p.  859;  Ch. 
Kellermann,  Jahresb.  Agrl.  Chem.  1880,  p.  275. 

305.  Die  Obstbaumkrankheiten.  Im  Aufirage  des  Deutschen  Pomolo- 
gen-Vereins,  Paul  Parey,  Berlin,  1882,  pp.  204,  1  Fig. 

306.  Zur  KliiruDg  der  Frage  uber  die  Ringelkraukheit  der  Hyacinthen. 
Wiener  111.  Garten zeitung,  1882,  pp.  177-179;  Biisgen,  Just  Bot.  Jahresb. 
1882,  p.  211. 

307.  Die  Rotzkrankhelt  (Bacteriosis)  der  Pflanzen.  Allgemeine  Brauer 
und  Hopfen  Zeit.  1884,  24  Jahrgang,  pp.  12l)-130,  142-143,  164-155,  166- 
167;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1884,  p.  215. 

308.  Die  Wurzelkrankheit  bei  Veilchou  uud  Eucharis.  Bot.  Centralbl. 
Vol.  XXX,  p.  319;   Just  Bot.  Jahresb.  188G,  II,  p.  36. 

Stelle,  J.  P. : 

308a.  Cotton  Blight.  C.  V.  UlloyN  Fourth  Uoport  IT.  S.  Entomol.  Comm. 

on  Cotton  Worm  and  Boll  Worm.  Appendix  III,  pp.  25-26. 
Stbin,  B.  : 

309.  Der  Kropf  dor  Kohlartcn.  l^mlw.  18SS,  Vol.  XXIV,  p.  436,  Ch. 
Kellermann,  Jahresb.  Agrl.  Chom.  18SS,  p.  :f3S. 

Thaxtsr,  Roland  : 

309a.  Report  of  Myc^loglnl.  Annual  Keport  Conn.  Agrl.  Exp.  Station, 
1884,  pp.  127-177,  H  platvj*,     S*»o  pp.  U^\  WO, 
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Thumbn,  F.  db  : 

810.  Ein  neuer  Weinstockpilz.  Wiener  Landw.  Zeit.  1877.  No.  44; 
Schroter,  Just  Bot.  Jabresb.  1878^  p.  464. 

311.  FiihllDg's  Landw.  Zeit.  27  Jabrgang,  p.  127;  Cb.  Kellermann, 
Jabresb.  Agrl.  Chem.  1878,  p.  359. 

312.  Oesterreicbische  Bot.  Zeitscbrift,  1877,  p.  270. 

dl2a.  Die  Pilze  des  Weinstockes.    Vienna,  1878.    pp.  225,  15  plates. 

313.  Der  Wurzelscblmmel  der  Beben.  Wiener  Landw.  Ztg.  1880,  p. 
639,  Yol.  XXX;  Bot.  Centralbl.  1881,  p.  148;  Soraner,  Pflanzenk.  II, 
p.  81. 

314.  Die  Pilze  nnd  Pocken  anf  Wein  nnd  Obst.  Berlin,Paal  Parey,  1885. 
pp.  225,  5  plates.     See  p.  208. 

315.  Die  Pilze  der  Obst{;;ewacbse.  Namentliches  Verzeicbniss  aller 
bisber  bekannt  gewordenen  und  bescbriebenen  Pilzarten,  welcbe  aaf 
onseren  Obstbftnmen,  ObstrHachem  nnd  Erantartigen  Obstpflanzen 
vorkommen.    Wien,  1887,  pp.  126;  Abst.  Hedwig.  XXYII,  1888,  p.  117. 

316.  Die  Krankbeit  der  Keimllngspflanzcben.  Oest.  Forst  Zeitung, 
2  Jabrg.  No.  45,  p.  290;  Cb.  Kellermann,  Jabresb.  Agrl.  Cbem.  1884,  p. 
221. 

316a.  Bacterien  als  Rebenvemicbter.  Die  Weinlanbe,  16  Jabrgang,  No. 
50,  p.  591. 

317.  Ueber  den  Warzelscblmmel  der  Weinreben,  ans  dem  Laborat.  der 
K.  K.  Vers.  Stat.  f.  Wein  nnd  Obstban  in  Elosternenbnrg,  No.  3,  1882; 
Bot.  CentralbL  Vol.  XIII,  p.  15,  Busgen,  Jnst  Bot.  Jabresb.  1882, 
p.  219. 

318.  Rdsleria  hypogaea  in  Frankreicb.  Der  Weinban,  14  Jabrgang,  p. 
355;  Cb.  Kellermann,  Jabresb.  Agrl.  Cbem.  1882,  p.  257. 

319.  Eine  neue  Krankbeit  des  Weinstockes.  Die  Weinlanbe,  14  Jabrg. 
pp.  121-122;  Cb.  Kellermann,  Jabresb.  Agrl.  Cbem.  1882,  p.  258. 

320.  Eine  neae  pilzlicbe  Kartoflelkrankbeit.  Oesterr.  landw.  Wocbenbi. 
9  Jabrg.,  pp.  248-244;  Cb.  Kellermann,  Jabresb.  Agrl.  Cbem.  1883,  p. 
197. 

Utber  zwei  fiir  die  Landwirtbscbaft  wicbtige  Keimlingskrankbeiten. 

Fnhiings  Landw.  Zeit.,  1885,  pp.  513-517;  Cieslar,  Jnst.  Bot.  Jabresb. 

1885,  p.  289. 

221.  Die    Wnrzeltodter    oder   Ebizoctonia-Arten.     Oesterr.     Landw. 

Wocbeobl.  8  Jabrg.,  pp.  187,  203. 

Die  Warzelkrankbeit  der  Maulbeerbanme  nnd  der  Linden.    Fiihling's 

Landw.   Ztg.,   1885,  pp.  395-397;  Lndwlg,  Jnst  Bot.  Jabresb.  1885,  p. 

298;  Cb.  Kellermann,  Jabresb.  Agrl.   Chem.  1885,  pp.  239;  Bot.  Cen- 

trHlbl.  Vol.  XXIII,  p.  191. 

323.  Der  Scbneescbimmel.  Wiener  Landw.  Zeit.  1887,  Vol.  XXXVII, 
p.  224;  Cb.  Kellermann,  Jabresb.  Agrl.  Chem.  1887,  p.  286. 

323a.  Die  BekSmpfung  der  Pilzkrankbeiten  nnserer  Cnltnrgewftcbse, 
Ver.<*ncb  eine  Pflanzentherapie  znm  praktiscben  Oebranche  fiir  Land- 
nud  Forstwirthe,  QUrtner,  Obst  nnd  Weinztichter,  pp.  157,  Vienna,  Pan! 
Faesy;  E.  F.  Smith,  Journal  of  Mycology,  Vol.  V,  p.  107. 

324.  Die  Ursacben  der  stetig  znnebmenden  Parasitenscb&den  an  an- 
8«ren  Cultnrgewacbse.  Fnhling's  Landw.  Zeit.  Jahrg.  1885,  Vol. 
XXXIV,  pp.  201-207;  Soraaer,  Jnst  Bot.  Jabresb.  1885,  p.  500. 

325.  Der  Scbwarze  Botz  der  Hyacinthen,  Nene  Beitr&ge  znr  Kenntniss 
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dieser  gefUhrlichen  Blamenzwiebelkrankbelt.  Wiener  Illnstr.  Gart. 
Zeit.  1887,  pp.  192-195;  Ed.  Fiscber,  Jast  Bot.  Jahresb.  1887,  p.  629. 

826.  Ein    neaer    ZackerrubenschUdliDg.    Osterr.   Landw.   Wochenbl. 

1887,  Vol.  XXXVI,  p.    282;  Gh.  Eellermann,  Jahresb.     Agrl.  Ghem.. 

1888,  p.  282.    See  Jahresb.  Agrl.  Ghem.  Vol.  VI,  N.  F.,  p.  192. 
TiixiNGHAST,  Isaac  F.  : 

827.  Glab  Root  in  Gabbage.  The  Gultivator  and  Gountry  Gentleman, 
Dec.  4, 1879,  p.  774.    See  also  his  Manual  of  Vegetable  Plants. 

Tbail,  James  W.  H.  : 

328.  The  Sclerotioids  of  the  Potato  Disease,  Gard.  Ghroniclei  Vol. 
XXIII,  N.  S.  pp.  90,  218,  849;  Lndwig,  Jast  Bot.  Jahresb.  1885,  p.  290. 

Trklsase,  Wm. 

329.  The  Fungi  of  Forage  Plants,  in  BeaPs  Grasses  of  North  America 
for  Farmers  and  Students.  Thorp  and  Godfrey,  Lansing,  Biichigan.. 
Ghapter  XVII.  pp.  413-481.    See  p.  426,  427. 

Trbvisan,  V. : 

330.  II  mal  nero  e  la  flllosera  a  Valmadrera,  Milano,  1880.  pp.  8;  Ben- 
diconti  del  R.  Istit.  Lombardo,  Ser.  II,  Vol.  XIII,  Fasc.  I;  Penxig,  Just 
Bot.  Jahresb.  1881,  p.  279. 

TUBEUF,  C.  Frbih.  von  : 

381.  Beitrl^i^e  znr  Kenntniss  der  Baumkrankheiten,  Julius  Springer 
Berlin,  1888.    P.  61,  5  plates;  Hedwigia,  Vol.  XXVII,  p.  207. 

332.  Eine  neue  Krankheit  der  Douglasstanne.  Bot.  Gentralbl.  Vol. 
XXXIII,  p.  347;  Gb.  Eellermann,  Jahresb.  Agrl.  Ghem.  1888,  p.  260. 

333.  Mykorhiza  auf  Pinus  Gembra  und  die  Frankscbe  ErnlUirungstheorie* 
BeitrSge  zur  Kenntniss,  etc..  No.  831,  p.  52,  plate  14 ;  Gh.  Kellermann, 
Jahresb.  Agrl.  Ghem.  1888,  p.  254. 

334.  Mittheilungen  uber  einige  Feinde  des  Waldes.  Ailg.  Forst  und 
Jagdztg.  1887,  pp.  79-84;  Ed.  Fischer,  Just  Bot.  Jahresb.  1887,  p.  529. 

TULASNE  LUDO>^CUS  AND  GaROLUS: 

385.  Sclecta  Fungorum  Garpologia,  3  volumes.    Pezizei,  p.  200. 
d35a.  Fungi  Hypogaei,  p.  188;  Frank,    Krankheiten  der  Pflanzen,    p. 
628;  Sorauer,  Pflanzenk.  II,  p.  354. 
Van  Tikguem,  P. : 

336.  Sur  unc  maladie  des  pommiers  causae  par  la  fermentation  alco- 
ollque  de  leurs  raclnes.    Ann.  Agr.  VI,  p.  273. 

3Sla.  Traitd  de  Botanique,  Paris,  F.  Savy,  1884.  pp.  1656,  with  803  figures. 
Sec  p.  1000,  1020,  1044,  1054, 1072. 
ViALA,  Pierre  : 
See  Foex. 

337.  Les  maladies  de  la  vigne,  Montpellier  and  Paris,  Second  Edition^ 
1887.  pp.  462  and  200  Figs.,  5  chromoUthogophic  plates.  Second  part. 
For  pourrldi^,  see  pp.  334-377,  with  bibliography  on  pp.  334-335.  Figs. 
129-162. 

338.  Les  maladies  de  la  Tigne.  premiere  Mition  Montpellier,  1885. 

339.  Sur  le  maladie  de  la  vigne  connue  sous  lenomde  pourridi^.  Rev. 
Myc.  VII,  p.  75-77,  1885;  Ludwlg,  Just  Bot.  Jahresb.  1885,  p.  295; 
Sorauer,  Just  Bot.    Jahresb.    18S3,  II,  p.  512. 

340.  Dematophora  necatrix.  Compt.  rt^nd..  Vol.  XGIX,  p.  1083,  1035; 
Gh.  Kellermann,  Jahresb.  A|;rl.  Chem.  18S4,  p.  225. 
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YiAKNB,  Ed.  : 

841.  Prairies  et  plantes  fourrag^res*  Paris,  J.  Rothschild,  1870.  pp.  424. 
See  p.  200. 

842.  Prairies-et  plantes  fonrragdres^  Les  prairies  artiflcielles,  J.  Roth- 
schild, 1877,  127  cuts,  486  pp.    See  p.  125. 

YOBLCKER,  A. : 

848.  ADbory;  and  the  Analysis  of  Diseased  Turnips.    Jonr.  Roy.  Agrl. 
Soc.  of  England,  Vol.  XX,  pt.  1,  p.  101 ;  Jahr.  Agrl.  Chem.  1859-1860| 
p.  177. 
VuiLLKMiN,  Paul: 

844.  Snr  les  pezizes  des  chancres  des  conif^res.  Bull,  de  la  Soc.  Bot. 
de  France,  1888,  Vol.  X,  2d  Ser.  plate  LXV. 

Wakker,  J.  H.  : 

845.  VorlUnflge  Mittheilungen  Uber  Hyacinthenkrankheiten.  Bot.  Cen- 
iralbl..  Vol.  XIV,  pp.  815-817;  Lndwig,  Just  Bot.  Jahresb.  1888,  p.  868; 
Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1883,  p.  185,  p.  197. 

846.  Ueber  die  Infection  der  N^hrpflanzen  dnrch  parasitische  Peziza 
(Sclerotinia)  Arten.  Bot.  Centralbl.,  Vol.  XXIX,  p.  309,  842;  Abst. 
Soraner,  Just  Bot.  Jahresb.  1885,  p.  516;  Jour.  Roy.  Mic.  Soc.  1887,  p. 
627;  Sorauer,  Just  Bot.  Jahresb.  1887,  p.  362;  Ed.  Fischer,  1.  c,  p. 
542. 

847.  Onderzoek  der  Ziekten  von  Hyacinthen  en  andere  Bolen  Knolge- 
wassen.  Gredruckt  voor  de  Leden  der  Algemeene  Vereening  yoor 
Bloembollencultar  te  Harlem,  1885;  Bot.  Zelt.  1885,  p.  624. 

848.  Contributions  a  la  pathologic  y^g^tale.  La  morve  des  Anemones, 
prodoite  par  le  Peziza  tuberosa.  Bull.  Archives  N6erlandalses,  Vol, 
XXIII,  p.  378;  E.  P.  Smith,  Jour.  Mycology,  Vol.  V,  p.  224. 

Wallace,  Alex.  W.  J.  M.  and  W.  H.  Rogers: 

849.  Fungus  on  Lilium  anratum  Bulbs.    Gard.  Chronicle,  Vol.  XXIII 
N.  S.  pp.  120,  218;  Just.  Bot.  Jahresb.  1885,  p.  292. 

Wallroth,  Fr. : 

349a.  Flora  Cryptogaraica  Germaniae,  pars  posterior  continens  aJgas  et 
fungos,  Vol.  IV  of  Compendium  florae  germanicae,  J.  L.  Schraag, 
Norimbergae,  1833. 

Warburg,  O.  : 

850.  Beiti%c  zur  Kenntniss  der  Erebskrankheit  der  Einabilume  auf 
Java.  Sitzungsb.  d.  Gesellsch.  lur  Botanik  zn  Hamburg,  Heft  III, 
Vol.  XXXVI,  1887,  p.  62,  72;  Tijdschrift  von  Nijvarheid  en  Landbouw 
te  Batavia  August,  1887;  Brick,  Bot.  Centralbl.  1888,  p.  146;  Hed- 
wigia,  Vol.  XXVII,  p.  208;  Ed.  Fischer,  Just  Bot.  Jahresb.  1887,  p. 
582 ;  Ch.  Kellermann,  Jahresb.  Agrl.  Chem.  1888,  p.  257. 

Ward,  H.  Marshall: 

851.  Observations  on  the  Genus  Pythium,  Pringsh.  Quart.  Jour.  Micr. 
Science,  1883,  p.  485,  plates  XXXIV,  XXXV,  XXXVI. 

851a.  Potato  Disease.    Gard.  Chronicle,  July  24, 1880,  p.  118. 

852.  Timber  and  Some  of  its  Diseases,  Nature  Series,  Macmillan  and 
Co.,  London,  1889.  pp.  295,  45  Figs.  Chapter  V,  p.  142;  Diseases  of 
Timber,  Trametes  radiciperda,  Chapter  VI,  p.  155;  Diseases  due  to 
Agaricua  melleus  and  Polyporua  sulphureus.  Chapter  XIII,  p.  271 ;  The 
Damping  Off  of  Seedling  Trees,  Phytopthora  omnivora.  Abst.  D.  G. 
Fairchild,  Journal  of  Mycology,  Vol.  VI,  No.  1,  p.  40;  Bot.  Gazette, 
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Vol.  XIII,  p.  46.    First  published  In  Nature,  Vol.  XXXVII,  pp.   182, 

204,  227,  261,  275. 
Watson,  B.  M.  : 

358.  Damping  Off.  Am.  Garden,  Vol.  XI,  p.  848,  No.  6, 1890. 
Weber,  C.  : 

354.  Ueber  den  Pilz  der  Warzelanschwellangen  von  Jancns  bnfonios, 
L.  Bot.  Zelt.  42  Jahrg.  p.  869-879;  Oh.  Kellermann,  Jahresb.  Agrl. 
Chem.  1884,  p.  222. 

Wbrnkr,  Dr.  H.; 

355.  Der  praktischer  Zuckerriibenbauer,  Leitfaden  zam  rationellen 
Anbau  der  Zackerriiben,  pp.  226.  Bonn,  Max  Oohen  &  Sobn,  1888. 
Chapter  IV,  p.  57,  Die  Feinde  der  Zackerrubeo.    See  pp.  64,  66,  66. 

Wight,  R.  Allan.  : 

856.  Boot  Fungus  of  New  Zealand.  Jour,  of  Mycology,  Vol.  V,  p.  199. 
Wilson,  A.  Stephen: 

357.  Potato  Diseases.  Gard.  Chronicle,  1883,  Vol.  XX,  N.  S.  p.  388, 
Fig.  50;  Ludwig,  JnstBot.  Jahresb.  1883,  p.  367. 

358.  Disease  of  Potatoes.    Nature,  Vol.  XXVIII,  p.  843. 

359.  The  Potato  Sclerotia  or  Plasmodia.  Gard.  Cbronicle,  Vol.  XXII, 
N.  S.  p.  726;  Just  Bot.  Jahresb.  1884,  p.  480. 

Wilson,  C.  B.  : 

360.  The  Potato  Sclerotiet.  Scottish  Naturalist,  1886,  p.  184;  Just  Bot. 
Jahresb.  1885,  p.  290.    See  Murray. 

Wing,  W.  F.: 

861.  A  Bacterial  Disease  of  Indian  Com.  Am.  Garden,  Mch.  1890. 

Winter,  Gkoro: 

Die  dnrch  Pllze  verursachten  Krankbeiten  der  Kulturgewilchse,  Leipzig, 
Karl  Scholtze,  1878.     See  pp.  27,  80,  SS,  49,  88, 141,  146,  148. 

Win  mack: 

364.  Monatsschrift  des  Verelns  znr  Bef5rderung  des  Qartenbauei, 
18  Jahrgang,  p.  103;  Schr5ter,  Jast  Bot.  Jahresb.  1875,  p.  214. 

Wolf,  R.  : 

365.  Krankheiten  der  landwirtshaftlichen  Nutzpflanzen  dnrch  Schma- 
rotzerpilze,  Berlin,  Paul  Parey,  1887,  Heransgegeben  von  Dr.  W.  Zopf. 
pp.  150,  Figs.  20.     See  pp.  95,  97,  112,  114,  126,  131,  132. 

WORONIN,  M. : 

366.  Ueber  die  der  Schwarzerle  und  der  Lupine  anftretenden  Wurzelan- 
schwellungen.  M6moiresde  1*  acad<^mieimp.  des  sciences  de  St.  Peters- 
bourg,  Vol.  X,  No.  6;  Jahresb.  Agrl.  Chem.  1866,  p.  202. 

367.  Plasmodlophora  Brassicae,  Ur helper  der  Kohlpflaozen-Hemie. 
Pringsheim  Jahrbiicher  f.  Wi*s.  Botanik.  1878,  Vol.  XI,  pp.  648-574, 
Plates  XXIX-XXXIV;  Sorauor,  Pflanzonk.,  Vol.  II,  p.  68,  p.  117;  Ch. 
Kellermann,  Jahresb.  Agrl.  Chem.  1878,  p.  349.  See  also  Jahresb.  Agrl. 
Chem.  Vol.  18  and  19,  pp.  462,  46S. 

368.  Bot.  Zoit.  88  Jahr.  1860,  p.  56;  Ch.  KoUormann,  Jahrt-sb.  Agrl. 
Chem.  1879,  p.  268. 

369.  Bemerkungen  lu  den  Aii(Mtt«>  von  H<»rni  H.  MoUer  iiber  Plasmo- 
dlophora Alni.  Ber.  d.  doutm^h  Bol.  ^^im^Usch.  ij^^S,  Hoft,  IV,  pp.  177- 
178;  Ch.  Kellermann,  Jahiwb.  A|crl.  Chom.  IS^^o,  p.  2;!I7. 

ZlMMKRMANN: 

370.  Noch  einiges  uber  dea  nallimasch.  Zoit*chr.  f,  nUfr^nnde,  1888, 
p.  268;  F.  Ludtrig,  Juat  Bin.  JahrMib.  Ii^<.t,  p.  ji9«. 
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ZOPF,  WiLHBLM : 

371.  Die  Pilze  in  morphologischer,  physiologiscber  biologischer  und 
sjstematisclier  Bezietiang,  pp.  590, 168  cats.   Breslau,  1890,  £.  Trewendt* 

Arthur,  J.  C. : 

872.  Diseases  of  the  Sugar  Beet.  Bull.  No.  89,  April,  1892,  Indiana  Ex- 
periment Station.  Also  gives  an  account  of  Beet  Scab;  Pammel, 
Agrl.  Science,  Vol.  VI,  No.  8. 

Atkinson,  Geo.  F.  : 
.   878.  A  New  Damping  Off  Fungus.    Bot.  Gazette,  Vol.  XVIII,  p.  26. 
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THE  RELATION  BETWEEN  THE  GROWTH  OF 
CHILDREN  AND  THEIR  DEVIATION  FROM  THE 
PHYSICAL    TYPE   OF    THEIR    SEX   AND    AGE. 

Wm.  Townsend  Porter. 

Quetelet  induced  from  bis  measurements  of  children  the 
law  that  the  weights,  heights  or  other  physical  dimensions  at 
each  age  in  the  period  of  growth  are  approximations  of  a 
median  value,^  about  which  they  are  grouped  in  the  form  of 
a  probability  curve,  being  related  to  the  median  value  as  the 
individual  observations  in  a  series  of  measurements  of  the 
same  thing  are  related  to  its  actual  size.  Quetelet  assumed 
that  the  median  value  of  an  anthropometric  series  expressed 
the  physiological  type  of  the  series  and  that  each  deviation 
from  this  value  expressed  the  physiological  difference  between 
an  individual  and  the  type.  Fifty  years  of  research  have 
placed  the  truth  of  Quetelet' s  law  beyond  all  doubt  and  have 
not  weakened  the  reasonableness  of  his  assumption,  so  that 
both  law  and  hypothesis  are  rarely  questioned  and  are  re- 
garded as  a  secure  base  from  which  to  explore  the  phenomena 
of  growth. 

The  degree  of  deviation  of  the  individual  measurements 
from  the  median  value  of  an  anthropometric  series  is  meas- 
ured by  the  Probable  Deviation,  that  value  which,  in  the 
words  of  Lexis,^  is  as  often  exceeded  as  attained.  Hence,  if 
Quetelet's  theory  is  true,  the  Probable  Deviation  is  a  measure 
of  the  degree  of  deviation  of  individuals  from  their  Physical 
Type.     The  Probable  Deviation  from  the  median  value  of  a 

^  Moyenne  of  Qaetelet,  see  Lettrea  sur  la  TMorie  des  Probabilitis^  Braz- 
eUes,  1S46,  page  66;  and  mean  of  Sir  John  Herschel  and  other  Englisli  writers  j 
see  Sdinburg  Bevievo,  1S50,  page  23. 

*  Ueber  die  Theorie  der  StabUittlt  statlstischer  Beihen.  Hildebrand's 
Jahrbiicber  fiir  Natioiia15konomie  nnd  Stattstik.    Bd.  82,  1879,  S.  60-98. 
Seepage  62. 
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series  containing  many  measurements  may  be  calcalated  by 
the  approximation  formula 

d==t  0.8453—  (1) 

n 

where  d  =  Probable  Deviation, 

d  =  Deviation  of  individual  from  median  value, 
I8  =  Sum  of  individual  deviations, 
n  =  Total  number  of  observations. 

The  Probable  Deviation  contains  the  Error  of  Observation, 
as  well  as  the  Physiological  Difference  of  the  Individual  from 
the  Type.  The  Error  of  Observation,  in  a  large  series  of 
measurements,  is  always  relatively  small.  Its  insignificance 
can  be  made  clear  in  several  ways.  If  the  height  of  one  boy 
at  any  age  is  measured  1000  times,  the  Probable  Deviation 
will  be  much  smaller  than  when  the  heights  of  1000  boys  at 
that  age  are  measured  once.  Compare,  for  example,  the 
Probable  Deviation  from  the  average  height  of  one  boy  aged 
17  measured  78  times  with  that  of  78  boys  aged  17  measured 
once,  the  measurements  being  made  under  conditions  as  nearly 
alike  as  possible  in  both  instances. 

Ooe  Boy  aged  17  78  Boys  aged  17 

Measured  78  times.  Measured  once. 

Average  Height           176.28  cm.  165.13  cm. 

Probable  Deviation  =t  0.24  cm.  zh    6.16    " 

In  the  single  boy,  the  Difference  of  the  Individual  from  the 
Type  is  not  present  and  the  Probable  Deviation  is  very  small : 
in  the  78  boys,  the  opposite  is  true.  Yet  the  diflBculty  of  cor- 
rect measurement  and  hence  the  Error  of  Observation  in  each 
measurement  in  the  two  series  cannot  differ  greatly.  It  fol- 
lows that  by  far  the  greater  portion  of  Probable  Deviation  is 
made  up  of  the  Physiological  Difference  of  Individual  fi^om 
Type. 

Again,  the  Error  of  Observation  is  inversely  as  the  square 
root  of  the  number  of  observations  and  should,  were  it  an 
important  constituent  of  the  Probable  Deviation,  cause  the 
latter  to  increase  as  the  number  of  observations  decreased. 
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Thus,  in  the  following  table,  comparing  the  Relative  Probable 
Deviation  from  the  average  height  standing  of  boys  with  the 
square  roots  of  the  number  of  observations,  the  Probable 
Deviation  should  be  much  greater  at  ages  17  and  18,  in  which 
the  number  of  observations  is  small,  than  at  age  10  or  11,  in 
in  which  the  observations  are  much  more  numerous.  A  look 
at  the  figures  shows  that  the  Probable  Deviation  is  very  little 


Age  at  nearest 

Number  of 

Square 

Relation  of  Probable 

Birthday. 

Observations. 

Boot. 

Deviation  to  Average. 

6 

709 

26.68 

8.1  % 

7 

1850 

48.01 

8.2 

8 

2223 

47.15 

8.8 

9 

2205 

46.95 

8.0 

10 

2087 

45.68 

8.1 

11 

1819 

42.68 

8.2 

12 

1658 

40.67 

8.2 

18 

1268 

85.62 

8.5 

14 

925 

80.42 

8.8 

15 

490 

22.14 

4.1 

16 

189 

18.75 

8.7 

17 

78 

8.85 

8.1 

18 

29 

5.40 

2.8 

influenced  by  variations  in  the  number  of  observations,  within 
the  limits  given  here.  The  Probable  Deviation  may,  therefore, 
without  any  error  of  importance,  be  considered  as  the  Physi- 
ological Difference  between  the  Individual  and  the  Type. 

Not  all  observers  have  taken  the  Median  Value  as  the  Type. 
The  arithmetic  mean  is  frequently  employed  in  Germany, 
Denmark  and  elsewhere.  In  a  large  series  the  difference 
between  the  two  is  so  small  that  either  may  be  safely  used. 
The  maximum  and  the  mean  Median  minus  Average  values  for 
the  physical  dimensions  studied  in  this  paper  are  as  follows: — 

MEDIAN  MINUS  AVERAGE  VALUE. 


Dimension. 

Unit  of 
Measurement. 

Maximum. 

Arithmetic 
Mean. 

Boys. 

0.73 
1.00 
0.94 
1.85 
0.84 

Girls. 

Boys. 

Girls. 

Weight 

Kilofirram 

0.74 
1.10 
0.99 
1.88 
0.71 

0.28 
0.50 
0.44 
0.58 
0.44 

0  25 

Height  Standing... 

Height  Sitting 

Span  of  Arms 

Girth  of  Chest 

Centimetre 

Centimetre 

Centimetre 

Centimetre  •••*... 

0.49 
0.67 
0.59 
0.46 

There  can,  therefore,  be  no  objection  to  the  use  of   the 
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Average  in  place  of  Median  Value  in  the  series  about  to  be 
studied. 

The  accuracy  of  the  average  can  be  estimated  by  the 
formula:^ 

_  d 

^  -^  —Z  (2) 

V    n 

where  ^  =  Probable  Error  of  Average, 

d  =  Probable  Deviation  from  Average, 
71  =  Number  of  Observations. 

The  values  for  U  are  given  in  Tables  No.  H,  7  and  8. 

It  has  already  been  said  thai  the  Physiological  Difference 
between  the  Individual  and  the  Type  is  expressed  by  the 
Probable  Deviation  from  the  Average.  According  to  Geissler 
and  Uhlitzsch,^  the  interval  between  Average  minus  d  and 
Average  plus  d  increases  with  the  age.  The  values  of  d  found 
by  them  in  their  measurements  of  height  standing  are  as  fol- 
lows (page  33): 

PROBABLR  DEVIATION  (-4zfcd) . 

AGE.  Boys.  QirU. 

zb  =b 

61  to  7  years 3.4488  3.5926 

7  "8     *»     3.5841  3.7862 

8  "  9     **       3.8546  3.8293 

9  "  10  "     4.0067  3.7785 

10  "  11  " 4.2181  4.22C6 

11  '*  12  " :. 4.2434  4.4125 

12  **  13  •*     4.5984  4.8013 

13  "  14  **     4.7844  5.2155 

Over  14  •*     5.1479  4.8520 

The  authors  say  concerning  this  table  (page  34) :  — 

<<  Hieraus  geht  hervor,  dass  diese  Intervalle  mit  dem  Alter 
<*  ini  AUgcmeinen  zunehmen  und  es  diirfte  dies  auch  ganz 
<<  natiirlich  erscheinen,  da  wohl  anzunehmen  ist,  dass  die  das 
**  Wachsthum  hemmenden  bez.  fordernden  Ursachen  bei  den 
**  meisten  Individuen  ziemlich  dieselben  bleiben,  den  Unter- 

1  Formulas  (1)  and  (2)  are  contained  in  L.  Stieda's  paper:  Ueber  die  An- 
wendnng  der  Wahrscheinlichkeitsrechnnng  in  der  anthropologischen  Statis- 
tik.    Archiv  pXr  Anthropologiey  Bd.  xlv,  1882,  S.  167-182. 

•  Arthur  Geissler  and  Richard  Uhlitzsch.  Die  Qr5ssenverhaltnisse  der 
Schulkinder  im  Schulinspectionsbezirk  Freiberg.  Zeitschrift  des  kdniglichen 
Silchsischen  StatUtichen  BureauSf  xxxiv.  Heft  1  and  2,  1888,  S.  28-40. 
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**  schied  also  in  der  Grosse  der  Individuen  immer  merklicher 
**  hervortreten  lassen.  Auch  hinsichtlich  der  Geschlechter  ist 
**  ein  Unte^^schied  deutlich  bemerkbar  und  zwar  zoigen  sicrh 
**  fur  die  Madchcn  vom  11  Jahre  an  grossere  Schwankungen 
*•  als  fiir  die  Knaben.  Da  aber  beobacbtet  worden  ist,  dass 
"  die  Madchen  circa  zwei  Jahro  vor  Einlritt  der  Puberlata- 
'*  periode  verhaltnissmasj'ig  rascher  wachsen,  so  dlirfte  die 
"  Verschiedeuheit,  mit  welcher  der  Eintritt  dieser  Zeit  erfoigt, 
*'  wohl  ein  Grand  mit  sein  fiir  die  grosseren  Schwankungen.*' 

It  appears  from  this  extract  from  the  valuable  work  of 
Geissler  and  Uhlitzsch  that  they  were  very  near  discovering 
the  law  which  it  is  the  purpose  of  this  paper  to  demonstrate 
and  would  certainly  have  done  so  had  they  not  contented 
themselves  with  the  Absolute  Probable  Deviation,  in  which 
the  real  Physiological  Difference  of  Individual  from  Type 
lies  hidden,  and  had  the  material  furnished  them  been 
sufficiently  extensive.  The  Absolute  Probable  Deviation  is 
entangled  with  the  size  of  the  individual,  and  its  true  value 
can  be  known  only  when  this  disturbing  factor  is  removed. 
It  is  the  relation  between  Probable  Deviation  and  size  of 
individual  that  must  be  studied,  if  the  character  of  the 
Probable  Deviation  would  be  known.  But  even  if  Geissler 
and  Uhlitzsch  had  pursued  the  method  just  suggested,  the 
limitations  of  their  material  would  have  prevented  them  from 
solving  the  problem  completely.  For  the  material  given 
them  to  analyze  extended  no  further  than  the  fourteenth  year, 
with  some  observations  over,  almost  wholly  missing  the 
period  of  pre-pubertal  acceleration  in  boys  and  the  early 
pubertal  years  in  girls  and  entirely  omitting  the  early  pubertal 
years  in  boys. 

It  would  seem  from  their  results  that  the  Probable  Devia- 
tion increases  with  the  age,  whereas  it  shall  be  presently  shown 
that  the  Absolute  Probable  Deviation  in  height  standing  as 
well  as  in  weight,  height  sitting,  span  of  arme  and  girth 
of  chest  does  not  increase  with  age  during  the  whole  period  of 
growth.  Moreover,  the  Relative  Probable  Deviation  does  not 
increase  during  seven  of  the  nine  j'ears  of  boys'  growth  and 
five  of  the  nine  of  girls'  growth  included  in  the  observations  of 
Geissler  and  Uhlitzsch,  and  shows  a  merely  secondary  relation 
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to  age  during  the  remaining  years.  They  state  further  that 
the  amount  of  the  Probable  Deviation  from  age  11  on  is  greater 
in  girls  than  in  boys,  meaning  of  course  that  this  is  true 
within  the  limits  of  their  own  observations.  A  wider  experi- 
ence shows  that  the  Absolute  Probable  Deviation  in  height 
standing  of  girls  ceases  to  be  greater  than  that  of  boys  at  age 
14  (nearest  birthday).  Finally,  it  does  not  appear  from  the 
context  that  the  statement  *^  Da  aber  beobachtet  worden  ist, 
**  dass  die  Madchen  circa  zwei  Jahren  vor  Eintritt  der  Puber- 
<*  t&tsperiode  verhS.Itnissmassig  rascher  wachsen,  so  diirfte  die 
**  Verschiedenheit,  mit  welcher  der  Eintritt  dieser  Zeit  erfolgt, 
**  wohl  ein  Grund  mit  sein  fiir  die  grosseren  Schwankungen  " 
includes  the  conception  of  the  relation  of  the  Probable 
Deviation  to  the  quickness  of  growth  (to  be  demonstrated 
below),  as  distinct  from  the  absolute  difference  in  size  of 
boys  and  girls  at  this  period. 

Before  applying  to  the  present  material  the  ideas  which  the 
foregoing  paragraphs  have  attempted  to  state  with  some  preci- 
sion, it  will  be  interesting  to  compare  the  Probable  Deviation 
of  Height  Standing  of  German  children  in  the  Freiberg  district 
with  that  of  the  St.  Louis  children. 


TABLE  No.  1. 

A  Comparison  of  the  Absolute  Probable  Deviation  from  the  Average  Height 
Standing  of  School  Children  in  the  Freiberg  School  District  COeissler  A 
UhUtzsch)  and  in  the  St,  Louis  Public  Schools, 


St.  Louis 

Boys. 

Girls. 

Age  at 

Freiberg 

Nearest 
Birth<lay. 

St.  Louis. 

Freiberg. 

St.  Louis. 

it 

Freiberg. 

Age. 

it 

zb 

i 

6 

3.40  cm. 

3.4488 

CIU. 

3.42  cm. 

3.5926 

cm. 

64  to  7  yrs. 

7 

8.61     »« 

8.6841 

(. 

3.75     ** 

3.7362 

7    -     8    »* 

8 

3.89     " 

3.8546 

3.70     " 

3.8293 

8    -    9    '» 

9 

3.76     ** 

4.0067 

3.83     " 

3.7785 

9    -  10   ** 

10 

3.98     " 

4.2181 

4  06     *' 

4.2265 

10    -  11    «< 

11 

4  23     ** 

4.2434 

4.48     " 

4.4126 

11    -  12    «* 

12 

4.47     " 

4.6984 

6.23     " 

4.8013 

12    -  13    «* 

13 

4.98     '* 

4.7844 

6.46     <' 

6.2166 

13    -  14    *« 

U 

6.58     »• 

5.1479 

5.16     «* 

4.8620 

over  14   *• 

16 

G.33     «* 

4.01     " 

16 

5.87     *« 

4.05     '« 

17 

6.16     " 

3.45     ** 

18 

4.98     " 

339     «* 

19 

4.04     " 

20 

3.14     " 

21 

1 

4  27     *♦ 
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The  agreement  between  the  series  is  satisfactory  and  dem- 
onstrates the  stability  of  the  method  as  well  as  the  accuracy 
with  which  it  has  been  employed  in  these  particular  instances. 
The  coincidence  is  the  more  significant  because  the  St.  Louis 
children  are  taller  than  the  Freiberg  children. 


TABLE    No.   2. 

A  Comparison  of  the  Average  Height  Standing  of  School  Children  in  the  Frei- 
berg School  District  (Oeissler  and  VTUitzsch)  and  in  tf^  St,  Louis  Public 
Schools. 


St.  Louis 

BOTS. 

Girls. 

Age  at 

rg. 

Freiberg 

Nearest 
Birthday. 

St.  Louis. 

Freibe 

St.  LoQis. 

Freiberg. 

Age. 

6 

108.94  cm. 

108.6 

cm. 

107.67 

cm. 

107.9  cm. 

6i  to   7  yrs. 

7 

114.03    «* 

112.6 

112.95 

<i 

112.0    «• 

7    -    8   •* 

8 

119.13     " 

117.6 

118.36 

(. 

116.7    «« 

8    -     9   *« 

9 

124.86    «« 

122.1 

123.67 

121.6    *♦ 

9    -  10   " 

10 

128.87     <« 

126.7 

128.43 

126.1     " 

10    -  11   " 

11 

138.84     «« 

130.6 

133.19 

131.0    *« 

11    -  12    " 

12 

138.21     " 

136.5 

139.11 

135.5    •* 

12    -  13   " 

13 

142.91     «* 

140.1 

146.63 

141.6     •« 

13    -  14   " 

14 

148.68    «« 

144.1 

150.84 

145.5    <« 

over  14 

15 

164.90     «* 

155.04 

16 

160.27     " 

167.52 

17 

166.13    '« 

159  33 

18 

170.41     " 

159.42 

19 

158.46 

20 

159.41 

21 

159.98 

It  follows  from  table  No.  1  that  The  Physiological  Differ- 
ence  between  individual  school  children  and  the  Physical  Type 
of  their  sex  and  age  is  essentially  the  samey  where  the  differ- 
ences  between  the  children  compared  are  not  greater  than  those 
existing  between  the  St,  Louis  and  the  Freibet^g  children. 

The  material  now  to  be  discussed  is  presented  in  Tables  No. 
6,  7  and  8  and  consists  of  the  Number  of  Observations,  Aver- 
age, Probable  Error  of  Average,  Probable  Deviation,  Rela- 
tive Annual  Increase  of  Average  and  Relation  of  Probable 
Deviation  to  Average  of  Weight  in  indoor  clothing,  Height 
standing  without  shoes,  Height  Sitting,  i.  e.,  height  from  the 
crown  of  the  head  to  the  chair  on  which  the  child  sits  erect, 
Span  of  Arms,  or  distance  between  the  tips  of  the  middle  fingers 
when  the  arms  are  extended  in  a  plane  with  the  shoulders, 
and  Girth  of  Chest,  obtained  by  adding  the  girth  of  the  chest 
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on  a  level  with  the  nipples  at  full  inspiration  to  the  girth  at 
full  expiration  and  dividing  by  2,  the  measurement  being 
made  over  the  boys'  shirts  and  the  girls'  dresses,  the  corsets 
occasionally  worn  by  American  school  girls  being  previously 
removed.  The  manner  of  making  the  measurements  is  fully 
described  in  the  author's  work  On  the  Growth  of  St.  Louis 
Children,  about  to  be  published  by  the  Academy  of  Science  of 
St.  Louis. 

The  Absolute  Probable  Deviation  from  the  Average  is 
given  in  Table  No.  3,  extracted  from  Tables  No.  6,  7 
and   8.     The   total  deviation  of   the   five   dimensions  meas- 
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ured  at  each  age  is  also  stated ,  in  order  to  secure  a  more 
accurate  general  view.  It  is  seen  that  the  total  Absolute 
Probable  Deviation  increases  continuously  from  age  6  to  age 
16  in  boys  and  from  age  6  to  age  15  in  girls  (except  at  age 
8),  after  which  periods  there  is  a  fall.  The  increase  is  not 
uniform,  becoming  suddenly  much  greater  at  age  13  in  boys 
and  age  11  in  girls,  the  accelerated  increase  extending  over 
four  years  in  both  sexes  and  ending  as  suddenly  as  it  began. 

It  has  been  already  said  that  the  Absolute  Probable  Devia- 
tion is  entangled  with  the  size  of  the  individual.  In  Table 
No.  4  this  obstacle  has  been  removed  and  the  Physiological 
Difference  of  Individual  from  Type  appears.     A  comparison 
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of  this  table  with  the  preceding  one  is  very  instructive.  The 
continuous  increase  observed  in  the  Absolute  Probable  Devi- 
ation has  disappeared  Indeed  the  total  Deviation  at  age  12  is 
less  than  at  age  7.  An  important  increase  occurs  in  the  years 
13,  14,  15  and  16  in  boys  and  11,  12,  13  and  14  in  girls.  Dur- 
ing these  four  years  in  each  sex,  the  Physiological  Difference 
of  the  Individual  from  the  Type  is  greater  than  at  any  other 
time.  Hence  this  difference  does  not  increase  with  the  age 
of  the  Type  or  with  its  size.  The  true  relation  of  the  Physi- 
ological Difference  is  made  plain  by  a  comparison  of  Relative 
Probable  Deviation  with  Relative  Annual  Increase  of  Average 
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or  quickDess  of  growth,  given  in  Table  No.  5.     The  compar- 
ison is  made  easy  by  arranging  the  totals  side  by  side.     The 


AQE. 


6 

7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18. 


<e  «  S 

f^  Ti  "^ 

9  9         m 

>:3    S) 

®i2  S 

w  08  -t^ 

«d   S  <M   o8 

^  flS  -e 

-^  S<M  <o 

Rela 

Prob 

Devia 

^5    a 

Rela 

Prob 

Devia 

.3  So  53 

SI  1 

Boys. 

BOTS. 

GlRT^. 

Girls. 

22.2 

22.1 

22.7 

25.4 

28.7 

25.9 

22.8 

24.1 

22.3 

25.8 

21.8 

24.2 

22.6 

24.8 

22.2 

22.7 

22.5 

21.5 

22.2 

21.8 

24.4 

24.9 

21.8 

20.5 

24.7 

27.9 

26.1 

20.9 

27.4 

88.6 

28.1 

26.2 

27.1 

24.0 

29.0 

81.6 

22.8 

22.8 

30.0 

25.8 

20.7 

16.2 

22.8 

20.5 

18.5 

12.1 

19.0 

19.4 

17.7 

1.7 

comparison  reveals  in  both  cases  a  general  though  not  un- 
broken fall  from  age  7  to  age  13  in  boys  and  11  in  girls,  a 
remarkable  increase  covering  four  years  in  both  sexes,  and  a 
subsequent  great  decline.  Thus  the  Relative  Deviation  co- 
incides in  the  main  with  the  Quickness  of  Growth.  This 
relation  is  shown  graphically  in  Plate  I. 

The  phenomena  just  described  are  here  seen  to  advantage. 
The  curve  of  rate  of  growth  in  boys  (unbroken  red  line)  falls 
from  age  7  to  12,  corresponding  to  a  small  fall  in  Probable 
Deviation  (unbroken  black  line).  At  age  12  to  13,  a  sudden 
change  appears  in  both  curves.  They  rise  rapidly,  reach  a 
high  maximum  and  suddenly  fall  to  their  former  level.  The 
period  from  the  beginning  of  the  rise  to  the  return  to 
the  level  of  age  12  has  the  same  duration  in  both  curves. 
The  maximum  deviation  is  greater  in  Relative  Annual  In- 
crease than  in  Relative  Probable  Deviation,  a  fact  in  accord 
with  the  greater  stability  of  the  latter,  and  the  maximum 
Annual  Increase  occurs  a  little  earlier  than  the  maximum 
Probable  Deviation.  The  period  of  acceleration  is  more 
sharply  defined  in  Annual  Increase.  At  age  18,  both  curves 
are  still  falling.     The  relation  between  the  Rate  of  Growth 
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and  Probable  Deviation  is  even  more  clearly  seen  in  the  girls' 
curves  (broken  lines).  The  rapid  rise  begins  in  them  at  age 
10  to  11,  and  reaches  its  maximum  at  the  same  age  in  both 
curves.     The  subsequent  fall  is  profound. 

The  evidence  presented  above  permits  the  conclusion  :  The 
Physiological  Difference  between  the  individual  children  in 
an  anthropometric  series  and  the  Physical  Type  of  the  series 
is  directly  related  to  the  Quickness  of  Growth. 
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CATALOGUE   OF  REPTILES   AND    BATRACHIANS 
FOUND  IN  THE  VICINITY  OF  ST.  LOUIS,  MO. 

Julius  Hurter. 

The  following  catalogue  is  intended  to  give  some  additional 
data  concerning  the  geographical  distribution  of  these  animals. 

Within  the  last  few  years  the  writer  has  found  some  62 
species  in  the  county  of  St.  Louis,  Mo.,  and  in  the  adjacent 
counties  across  the  river  from  St.  Louis;  St.  Clair  and 
Madison  Counties,  Ills. 

It  is  mainly  the  low  lands  or  the  so-called  ^^  American  Bot- 
tom "  along  the  river  in  these  two  last  named  counties  that 
afford  a  good  opportunity  for  collecting  certain  species  that 
make  their  abode  in  or  near  water. 

The  principal  sources  of  information  in  preparing  my  list, 
together  with  my  own  observations  for  many  years,  are  as 
follows:  — 

First.  The  descriptive  catalogue  of  American  Eeptilia  and 
Batrachia  found  east  of  the  Mississippi  river,  by  N.  S.  Davis, 
Jr.,  and  Frank  L.  Eice,  1883. 

Second.  A  synopsis  of  the  reptiles  and  batrachia  of  Illinois 
by  H.  Garmau,  1892. 

Third.  Bulletin  No.  24  of  the  U.  S.  National  Museum  ;  a. 
check  list  of  North  American  reptiles  and  batrachia  with 
catalogue  of  specimens  in  the  U.  S.  National  Museum  by  H. 
C.  Yarrow,  M.  D.,  which  gives  credit  to  Dr.  George  Engel- 
mann  of  St.  Louis,  for  a  number  of  contributions  sent  by  him 
to  the  National  Museum.  I  am  also  very  much  indebted  to 
Dr.  Leonhard  Stejneger,  curator  of  the  reptiles  of  the  Smith- 
sonian Institute  of  Washington,  D.  C,  for  the  identification 
of  a  number  of  specimens.  Before  proceeding  any  further, 
I  wish  to  call  the  attention  of  the  academy  to  the  fact  that 
many  of  the  States  have  included  in  their  geological  reports  a 
report  on  the  reptiles  and  batrachia  of  their  respective  States, 
such  as  Illinois,  Indiana,  etc. 
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If  the  Rame  proceeding  could  be  resorted  to  in  this  State,  it 
would  furnish  additional  information  so  desirable  in  this 
particular  branch  of  science. 


CLASS  BATRACHIA. 

Order  Urodela. 
Family  Sirenidae.    Sirens. 

1.  Siren  Lacertina.    (Linn.)    Mud-eel. 

Found  in  lakes  and  sloughs  near  Falling  Spring,  St.  Clair  County,  111. 
Tliib  animal  is  rather  scarce  and  is  becoming  more  so,  as  Its  abodes  have 
been  drained  in  the  last  few  years. 

Family  Proteidae.    Water  Dogs. 

2.  Necturus  Maculatu8.    (Raf.)     Mud-puppy,  Water-dog. 

Commou  iu  the  Mississippi  and  Merrimac  rivers,  and  ii)  the  lakes  and 
ponds  adjoining  the  former,  in  St.  Clair  County,  111.,  and  Madison  County, 
111,,  which  are  inundated  nearly  every  spring. 

During  early  spring  and  late  fall  they  leave  the  deep  water  to  approach 
the  shores  and  are  theu  often  caught  with  hook  and  line  by  fishermen, 
who  dread  them,  claiming  that  they  arc  very  poisonous,  although  the  fact 
is,  they  are  as  harmless  as  a  frog.  They  are  commonly  called  *•  Water- 
dogs"  on  account  of  their  gills  on  the  side  of  the  neck,  which  look  like 
ears  when  the  animal  is  out  of  water.  I  have  kept  two  of  them  for  sev- 
eral mouths  in  an  aquarium,  but  one  morning  found  them  both  dead  through 
suffocation,  owing  to  the  larger  one,  some  fourteen  inches  long,  having 
more  than  half  swallowed  the  smaller  one,  which  was  about  ten  inches  long. 

AMBLYSTOMIDAE.      SALAMANDER. 

3.  Amblystoma  Microstomum.     (Cope.)     Small-mouthed  Salamander. 

This  animal  is  found  sparingly  in  spring,  uader  rocks  and  logs  at  Cliff 
Cave,  St.  Louis  County;  also  near  Bluff  Lake,  St.  Clair  County,  111. 

4.  Amblystoma  Tignnum.     (Green.)     Tiger  Salamander. 

This  is  the  most  comii  ou  salamander  near  St.  Louis.  It  is  found  under 
logs  and  rocks  and  very  ofteu  in  the  cellars  iu  the  city.  The  average  length 
of  th.se  salamanders  is  about  six  inches,  but  I  have  captured  specimens  as 
long  as  ten  inches.    Found  also  in  St.  Clair  and  Madison  Counties,  111. 

Family  PLETnoDONTiDAK . 

5.  Plethodon  Olutinosus.     (Green.)     Slimy  Salamander. 

Tiiis  species  is  common  in  spring.  It  is  usually  found  in  the  vicinity  of 
bluffs,  under  rocks  and  logs  near  springs  and  small  creeks.  Toward  the 
middle  of  summer  when  the  weather  becomes  very  hot  they  usually  disap- 
pear.   Found  at  Cliff  Cave,  St.  Louis  County  and  St.  Clair  County,  III. 

6.  Spelerpes  Longicaudus*     (Green.)     Long-tailed  or  Cave  Salamander. 
This  is  another  species  also  quite  common  in  the  same  surroundings  as 

the  last  one.    The  writer  has  not  yet  been  successful  in  finding  one  of  these 
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specimens  in  a  cave,  although  it  is  called  the  <<  Cave  salamander."    Found 
at  Cliff  Cave,  St.  Louis  County,  and  Bluff  Lnke,  St.  Clair  County,  111. 

Family  Plburodblidab. 

7.  Diemyctylus  Viridescens.     (Raf.)     R«d  Eft  or  Newt. 

I  made  my  first  acquaintauce  with  this  very  interesting  little  animal  on  a 
shady  slope  of  the  bluffs  near  B]uff  Lake,  St.  Clair  County,  111.  The  animal 
was  in  its  first  stage,  the  terrestrial  form  known  as  D.  Miniatus  or  Red  Eft. 
A  year  after  I  captured  the  adult  animal  D.  Viridescens  or  Newt  with  a  dip 
net  in  the  neighboring  lake.  I  have  caught  them  in  all  stai^es  and  came  to 
the  conclusion  that  they  must  be  all  one  and  the  same  animal.  I  have  taken 
a  number  of  these  small  <<  Red  Efts  "  home  and  placed  them  in  my  aquarium, 
when  I  found  that  some  of  them  went  readily  into  the  water,  while  others, 
generally  the  smallest  or  youngest  ones  of  the  lot,  would  climb  out  of  the 
water  In  the  corners  of  the  aquarium  and  remain  there  until  I  forced  them 
down  again  into  the  watrr,  which,  it  seemed,  did  not  agree  with  them  as 
they  died  about  a  week  after  they  were  confined  to  the  aquarium.'  Of  fifteen 
specimens  that  I  placed  in  the  aquarium  four  died;  the  surviving  ones  grew 
very  stout,  but  it  was  not  before  the  following  spring  that  they  commenced 
to  develop  into  the  adult  or  Viridescens  form.  A  year  after  they  were  put  in 
the  aquarium  they  mated  and  the  female  deposited  her  spawn  against  the 
glass  plates  where  it  was  devoured  by  some  young  cat  fish.  Later  in  the  fall 
the  remaining  specimens  lost  their  nuptial  appendages.  The  following 
spring  they  developed  anew. 

Order  SalierUia,     Tailless  Batrachia. 
Family  Bufonidae. 

GENUS  BUFO.      (LaUTeUti.)      TOADS. 

8.  Bufo  Lentiginosus  Americanus,    (LeConte.) 

The  common  American  toad  is  found  everywhere  in  congenial  places. 
Notwithstanding  some  people  have  such  a  repugnance  for  these  animals, 
they  are  very  useful  to  the  husbandman,  by  devouring  a  great  many  insects 
and  larvae,  and  ought  not  to  be  killed  as  many  persons  do  whenever  they 
see  them.  It  is  when  closely  observed,  very  lively  and  from  the  appear- 
ance of  its  eye,  a  very  intelligent  animal  and  makes  a  nice  pet. 

OBMUs  ENGYSTOMA.    (Fitziuger.) 

9.  Engystoma  carolinense.    (Holbrook.)    The  Nebulous  Toad. 

This  little  toad  is  quite  rare.  I  have  only  found  it  in  spring  at  Cliff 
Cave,  St.  Louis  County,  Mo.,  nearly  on  the  top  of  a  bluff  on  the  southwest- 
ern exposure.  They  are  not  easily  seen  on  account  of  their  color  and  being 
partially  hid  in  the  ground,  under  rocks  and  logs. 

Family  Hyldae.    Tree  Frogs. 
GENUS  ACRis.     (Dum  &  Brlb.) 

10.  Acris  Oryllus  Crepitans,    (Baird.)     We&teru  Cricket-frog. 

This  species  is  the  most  common  of  all  little  frogs.  It  is  found  near  pools 
and  creeks,  where  it  generally  sits  on  the  banks  so  as  to  resort  to  the  water 
when  alarmed.    It  can  make  jumps  from  three  to  four  feet  long. 


254  Trans,  Acad.  Sci,  of  St.  Louis. 


GENUS  CHOROPHILUS. 

11.  Chorophilus  TrUeriatus.     (Prioce  Max  De  Wied.)     Striped  Tree  Frog. 
This  is  one  of  the  nicest  marked  of  the  small  frogs,  found  generally  in 

early  spring  in  the  ditches  along  the  country  roads.  Wet  Prairie,  Madison 
County,  111.,  and  near  Bluff  Lake,  St.  Clair  County,  It  is  of  leu  seen 

during  harvesting  season  and  for  that  reason  farmers  call  it  the  <<  Hay  Frog." 

GENUS  HYLA.     (Laurentl.) 

12.  JSyla  Versicolor.    (LeConte.)     The  Common  Tree  Frog. 

The  most  common  of  our  tree  frogs;  it  is  found  on  trees  and  fences 
where  there  is  a  convenient  hiding-place,  and  by  its  ability  to  change  its 
color  more  or  less  to  suit  its  surroundings,  it  is  not  eadlly  found,  although 
a  person  familiar  with  its  voice  can  find  it  without  much  trouble. 

13.  Hyla  CarolinenaU,     (Penn.)    Cinereous  Frog.    Green  Tree  Frog. 

Up  to  the  present  time  I  have  found  only  one  of  this  species,  adhering  to  a 
large  leaved  water  plant  at  the  border  of  Cantine  Creek,  Cantlne,  Madison 
County,  111. 

14.  Hyla  Fickeringi.     (Holbrook.)     Piping  Tree  Frog. 

This  little  frog  can  be  readily  recognized  by  the  X  mark  on  its  back.  It 
is  often  found  in  early  spring  near  the  lakes  and  sloughs  in  St.  Louis  County 
Mo.,  and  St.  Clair  County,  111. 

Family  RANiDiE. 

GENUS  RAN  A.      (LiUU.)      FROGS. 

15.  Bana  Pipiens,    (Gmel.)    Leopard  Frog. 

This  is  a  very  common  frog  and  one  that  makes  its  appearance  in  spring 
as  soon  as  the  ice  has  disappeared.  It  is  sometimes  found  quite  a  distance 
from  water,  in  St.  Louis  County,  Mo.,  and  Madison  and  St.  Clair  Counties, 
111. 

16.  Barm  Paluatris.     (LeConte.)     Swamp  Frog. 

This  fc»pecies  is  not  so  often  seen  as  it  prefers  small  creeks  fed  by  spriug 
water  near  the  bluffs.  Cliff  Cave,  St.  Louis  County,  Mo.,  and  Bluff  Lake,  St. 
Clair  County,  111. 

17.  Bana  clamata.    (Daudin.)     Green  Frog. 

This  frog  has  more  of  an  aquatic  habit  than  either  the  leopard  or  swamp 
frog.    It  is  found  in  pools  and  lakes  both  in  Missouri  and  Illinois. 

18.  Bana  Catesbiana,     (Shaw.)     Bull  Frog. 

This  is  a  common  frog  in  the  neighborhood  of  St.  Louis  aud  across  the 
river  iu  Illinois.  1  have  seen  specimens  65  inches  long,  head  and  body. 
They  are  often  sought  for  the  table,  and  by  many  considered  a  delicacy. 

19.  Bana  Sylvatica.     (LeConte.)     Wood  Frog. 

Up  to  the  present  time  I  have  been  unable  to  find  one  of  this  species,  but 
liave  included  it  on  the  authority  of  Dr.  Geo.  Engelmann,  St.  Louis,  who 
has  presented  the  U.  S.  National  Museum  with  one  specimen,  No.  3458 
Yarrow's  Catalogue,  Bulletin  No.  24. 
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CLASS   REPTILIA. 

NON-POISONOUS  SNAKES. 
Family  Colubridab. 
Order  Ophidia.  Snakes. 

GENUS  CARPHOPHis.     (Gcrvais.) 

1.  Carphophis  amoena.     (Say.)    Gro and  Snake. 

I  have  found  only  one  specimen  up  to  the  present  time  under  a  rock  on 
the  top  of  a  bluff  covered  with  grass  near  Canion  Spring,  St.  Louis  County, 
Mo. 

2.  Carphophis  Helenae.     (Kenuicott.)    Helen's^Snake. 

Another  small  snake  which  can  be  distinguished  at  once  when  alive  with- 
out referring  to  the  scales  of  the  head  by  its  peculiar  appearance,  ou  account 
of  which  I  would  consider  it  a  variety  of  the  following  species  described 
below.  It  is  also  found  under  rocks  and  stumps  in  St.  Louis  County,  Mo., 
as  well  as  St.  Clair  County,  111. 

3.  Carphoris  Vermis,     (Kenn.)     The  Western  Ground  or  Worn  Snake. 

Is  the  most  common  of  ground  snakes  and  is  found  in  the  mould  of  tree 
stumps  and  under  rocks,  in  St.  Louis  County,  Mo.,  and  St.  Clair  County,  III. 

OBNUS  VIRGINIA.      (B.  &  G.) 

4.  Virginia  Elegans.     (Kenn.)     Virginia's  Snake. 

This  rare  small  snake  is  mostly  always  found  under  rock,  although  one 
specimen  I  captured  gliding  over  afoot-path  in  day-time  in  a  heavy  timbered 
locality.  Found  in  St.  Louis  County,  Mo.  and  Bluff  Lake,  St.  Clair  County, 
111.    This  snake  is  viviparous. 

GBNUS  OPHIBOLUS    (B.  A  G.) 

5.  Ophibolus  Doliatis.     (Linn.)     Scarlet  King  Snake. 

A  nice  colored  snake  quite  often  found  under  rocks  and  in  decaying  logs. 
They  have  a  great  relish  for  lizards  and  snakes.  Found  in  St.  Louis  County, 
Mo.,  and  St.  Clair  County,  III. 

6.  Ophibolus  Calligaster.     (Say.)    Evan's  King  Snake. 

Two  specimens  found  April  2d,  1893,  the  first  warm  day  of  the  season,  on 
a  small  sloping  prairie  near  Walnut  Park,  city  of  St.  Louis,  and  one  spec- 
imen found  at  Highland,  Madison  County,  111.,  same  having  been  plowed 
out  of  the  ground.  When  irritated  they  vibrate  their  tails,  which  whuu 
striking  against  some  dry  wood,  will  produce  a  rattling  noise  similar  to  that 
of  a  rattle  snake. 

7.  Ophibolus  Getulus  Sayi»     (Holbrook.)     Say's  King  Snake. 

May  be  found  occasionally  under  logs  and  rocks  and  like  other  members 
of  this  genus  feeds  on  lizards  and  snakes.  In  keeping  a  specimen  of  Ophi- 
bolus Getulus  (Linn),  in  captivity,  which  was  about  four  feet  six  inches 
long,  I  was  astonished  to  find  one  morning  that  it  had  swallowed  a  colu- 
ber obsoletus  some  five  feet,  three  Inches  long,  thereby  leaving  it  so  rigid  in 
the  shape  of  a  half  circle  that  it  remained  when  handled  In  the  same  rigid 
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form  for  several  days.  The  tail  of  its  yictim  was  doubled  up,  which  spread 
the  neck  in  such  a  way  as  to  give  the  chainsnake  the  appearance  of  a  cobra. 
About  a  week  later  she  disgorged  the  undigested  parts  of  the  snake  which 
was  only  the  skin  and  bones,  after  which  she  was  as  lively  as  before. 

GENUS  DIADOPHIS.     (B.  &  G.) 

8.  Diadophis  Amyi.     (Renn.)     The  Riugneck  Snake. 

Is  one  of  the  most  common  of  small  snakes  and  like  nearly  all  of  the 
snakes,  they  make  their  abode  under  rocks  and  logs.  HaVe  found  as  many 
as  fourteen  under  one  rock.  Found  in  St.  Louis  County,  Mo.,  and  St.  Clair 
County,  111. 

GENUS  PHYLLOPHiLOPHis.    (S.  Garmau.) 

9.  Phillophilophis  Aestivua.     (Linn.)     Keeled  Green  Snake. 

A  nice  slender  green  snake,  resembling  a  tree  snake,  which  is  rather 
scarce.  Some  of  my  friends  (entomologists)  capture  them  occasionally  in 
their  nets  while  mowing  bushes  and  small  trsos  for  insects.  Have  captured 
one  at  AUenton,  St.  Louis  County,  Mo.,  and  one  near  Mascoutah,  St.  Clair 
County,  m. 

GENUS  COLUBER. 

10.  Coluber  Obsoletus  Obsoletus.    (Cope.)     Mountain  Black  Snake  or  Pilot 
Snake. 

This  snake  is  more  common  than  the  genuine  black  snake,  and  makes  its 
abode  in  standing  hollow  trees  and  under  rocks  and  decaying  logs.  I  find 
this  snake  of  a  more  vicious  disposition,  notwithstanding  the  observations 
of  other  collectors.  It  also  vibrates  its  tail  when  irritated.  One  specimen 
that  I  kept  in  confinement,  caught  mice  and  sparrows  by  coiling  itself  around 
its  prey  In  a  moment's  time,  so  that  only  the  head  was  visible,  when  it  would 
commence  to  swallow  it  by  beginning  at  the  head  of  its  prey  and  loosening 
its  colls  as  it  proceeded  to  devour  it.  Mostly  found  in  the  neighborhood  of 
bluffs,  Missouri  and  Illinois. 

GRNUS  BASCANION.      (B.  &  G.) 

11.  Bascanion  Constrictor,     (Linn.)     The  Common  Black  Snake  or   **  Blue 
Racer." 

This  snake  is  getting  rather  scarce,  owing  to  the  cultivation  of  the  low 
grounds  and  its  preference  for  meadows.  Often  found  on  the  top  of  black- 
berry bushes,  sunning  itself.  Had  once  the  opportunity  to  see  this  snake 
race;  so  fast  did  it  prlide  down  a  hill,  over  rocks  and  weeds,  to  seek  its 
hiding  place  amongst  the  roots  of  a  large  tree,  t^at  it  required  a  race  on  my 
part  to  secure  it. 

GENUS  EUTAINIA.       (B.    AND  G.) 

12.  Eutainia  Faireyi.     (B.  &  G.)     Fairie's  Kibbon  Snake. 

It  is  qu!te  common  near  St.  Louis  on  both  sides  of  the  Mississippi  river 
in  the  swamps  and  ponds  and  low  lands. 

13.  Eutainia  Radix.     (B.  &  G.)    The  Racine  Garter  Snake. 

Have  found  them  only  in  the  ditches  filled  with  water  along  the  road  at 
Wet  Prairie,  Madison  County,  111.,  where  they  are  rather  common. 
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14.  Eutainia  Sirtalis  Sirtalis.     (Cope.)     The  Common  Garter  Snake. 

The  most  common  snake  in  the  neighborhood  of  St.  Louis,  on  both  sides 
of  the  river.  It  is  one  of  the  kind  that  leaves  its  winter  quarters  the  first 
warm  day  in  spring,  and  at  the  same  time  is  one  of  the  last  to  hibernate 
in  fall. 

GENUS  STORERIA.     (B.  &  G.) 

15.  Storeria  De  Kayi.     (Holbrook.)     De  Kay*s  Brown  Snake. 

A  small  snake  thttt  is  mostly  found  near  swamps  and  ponds,  but  is  rather 
scarce.    Found  In  St.  Louis  County,  Mo.,  and  St.  Clair  County,  111. 

16.  Storeria  OccipUo-Maculata,     (Storer.)     Storer*s  Snake. 

Another  smaU  snake  not  frequently  met  with.  So  far  have  found  only 
two,  one  at  Allenton,  St.  Louis  County,  Mo.,  and  one  in  Iron  County,  Mo. 

GKNUS  TROPIDOCLONIUM.      (Cope.) 

17.  Tropidoclonium  Lineatum.      (Hallowell.)     The  Lin<  d  Snake. 

A  plain  looking  snake  resembling  a  garter  snake ;  found  along  the  river 
front  in  an  Abandoned  quarry  near  the  Arsenal  grounds,  in  city  of  St. 
Louis.  They  are  found  under  rocks  and  under  sods.  In  1892  during  the 
b!g  inuudations,  I  have  found  hundreds  of  them  drowned  and  wnshed  against 
the  settling  basins  of  the  St.  Louis  water-works  at  BissePs  Point.  They 
came  all  from  a  tract  of  low  land  above  the  water- works,  about  1^  miles 
long  by  about  600  feet  wide.  This  place  is  covered  with  rank  grass,  and  in 
dry  weather  the  ground  which  is  of  a  boggy  kind  of  black  earth,  cracks  in 
all  directions,  thereby  forming  hiding  places  for  these  snakes. 

GENUS  NATRix.      (Laurenti.) 

18.  Natrix  Grahami.     (B.  &  G.)     Graham's  Queen  Stake. 

An  abundant  water  snake  in  the  low  lands  along  both  sides  of  the  Mis- 
sissippi river. 

19.  Natrix  Sipedon.    (Linn.;    The  Common  Water  Snake  of  this  neighbor- 
hood. 

It  Is  known  by  the  farmers  as  the  water  moccasin,  owing  to  its  close 
resemblance  to  that  poisonous  snake,  at  the  same  time  it  is  not  venomous. 
Found  in  sloughs,  ponds  and  low  creeks. 

20.  Natrix  Sipedon  Erythro-Gaster.      (Shaw.)     The  Red  Bellied  Water 
Snake. 

It  Is  not  often  met  with.  They  vary  considerable  in  color  on  the  belly, 
having  found  some  with  only  a  yellowish  tint,  in  Bluil  Lake,  St.  Clair 
County,  111.  Those  of  Fox  Creek  near  Allenton,  St.  Louis  County,  Mo., 
are  of  the  regular  color. 

21.  Natrix  Sipedon  Woodhousei,     (B.  &  G.)     Woodhouse  Water  Snake. 
Another  snake  that  I  found  only  near  Bluff  Lake  and  in  a  place  called 

"  Dead  Creek  "  near  Cahokia,  St.  Clair  County,  111. 

22.  Natrix  Bhombffera.     (Hallowell.)    The  Diamond  Water  Snake. 

Is  a  rather  common  snake  on  both  sides  of  the  Mississippi  river,  in  all 
back  waters,  sloughs  and  ponds. 
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GBNUS   HBTBRODON.      (BeaUV.) 

28.  Heterodon  PUUirhinos.  (Latr.)  The  BlowiDg  Adder  or  Spreading  Adder. 
Is  quite  a  common  t^nake  both  in  Missouri  and  Illinois.  They  are  gen- 
erally found  near  water  and  feed  on  frogs.  Some  are  nicely  spotted,  others 
are  nearly  uniform  in  color,  and  were  on  that  account  formerly  separated  as 
two  distinct  species. 

THE   POISONOUS  SNAKES. 
Family  Ckotalidae. 

GENUS  AGKISTRODON.      (BeaUV.) 

24.  Agkistrodon  CorUortrix,     (Linn.)     The  Copperhead. 

Not  an  uncommon  Snake  in  St.  Louis  County,  Mo.  It  Is  found  under 
rocks  and  logs,  generally  in  a  shady  locality,  and  mostly  in  the  neighborhood 
of  water.  They  also  vibrate  their  tails,  and  when  striking  against  some  dry 
leaves  it  will  make  a  rattling  noise.  These  snakes  are  vicious  and  always 
ready  to  bite.  They  are  very  poisonous,  but  the  researches  of  Drs.  Mitchell 
&  Reichert  show  that  their  venom  is  less  virulent  than  that  of  the  rattle 
snake,  but  more  so  than  the  water  moccasin,  which  is  found  farther  south 
in  the  State  of  Missouri. 

GENUS  siSTRURUS.     (Gar man.) 

25.  Sistrurus  Catenatus.    (R&t.)    The  Prairie  Rattle  Snake  Massasauga. 

So  far  I  have  found  this  snake  only  on  what  is  known  as  the  *<Wet 
Prairie,"  near  Edwardsville,  Madison  County,  Ills.  With  the  first  warm 
days  in  April  they  come  out  of  their  winter  quarters  to  sun  themselves  when 
they  are  then  very  often  seen  and  killed  by  the  hunters  shooting  snipe.  The 
farmers  destroy  many  of  them  while  plowing  their  fields.  I  know  of  a  plaa; 
where  a  farmer  plowed  up  seven  large  snakes  out  of  a^piece  of  ground  not 
over  200  feet  long  by  8  feet  wide. 

GENUS  CROTALUS.       (LlnU.)      RATTLE    SNAK    S. 

26.  Crotalus  Horridus.  (Liun.)  The  Commou  Rattle  Snake  or  the  Timber 
Rattle  Snake.  Serpent  a  sonnette  of  the  French  and  Klapper  Sclilange 
of  the  Germans. 

Years  ago  this  snake  was  rather  scarce  in  St.  Clair  County,  111.,  as  in 
those  days  there  was  no  stock  law,  and  the  pigs  roamed  around  and  exter- 
minated a  good  many  snakes,  but  since  the  stock  law  has  gone  into  effect, 
compelling  swine  to  be  penned  up,  the  snakes  have  become  more  numerous 
again.  In  early  spring  they  are  found  near  the  blufifs  under  rocks,  but 
later  on  they  go  to  the  wheat  fields  and  meadows,  where  they  are  very  safe 
till  harvest  time,  when  a  good  many  are  destroyed  by  the  farm  hand*«. 


j},  Order  Lacertilia,     (Lizards.) 

i' 

Family  Scincidae. 


GENUS  LYGOSOMA.     (Gray.) 

27.  Lygosoma  Laterale.     (Say.)     Tae  Ground  Lizard. 

Up  to  the  present  time  I  have  only  found  two  specimens  of  this  nimble 
lizard  at  Cliff  Cave,  St.  Louis  County,  Mo.    They  were  found  under  rocks. 
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To  my  knowledge  this  is  about  the  most  northern  locality  recorded  for  this 
species.  In  the  southern  States  this  lizard  is  quite  common,  and  is  often 
found  under  the  detached  barks  of  trees  and  under  decaying  logs. 

GBNUS  EUMECES.     (Wiegmanu.) 

28.  Eunieces  Fasdatus,     (Linn.)    The  Blue  Tailed  Lizard  or   *<  Scorpion.*' 
An  abundant  and  very  variable  lizar  .    Tlie  young  have  five  yellowish 

streaks  on  the  back,  and  the  tall  is  of  a  bright  blue  color;  in  older  speci- 
mens the  stripes  are  very  faint,  often  wanting;  and  in  the  spring  the  head 
of  the  old  males  becomes  of  a  coppery  red.  On  one  occasion  I  brought 
home  a  female  of  this  species  which  I  transferred  to  my  Vivarium,  where  in 
a  short  time  it  deposited  its  eggs,  six  in  number,  in  a  small  cavity  in  the 
sand  under  a  rock.  Whenever  I  lifted  the  rock,  I  found  the  lizard  coiled 
around  its  eggs,  which  made  it  appear  as  if  she  was  hatching  them.  Indue 
time  all  the  eggs  were  hatched,  and  I  had  six  nice  small  blue-tailed  lizards , 
quite  different  in  color  from  the  old  female.  On  account  of  not  being  able 
to  procure  the  proper  food  for  them,  they  soon  died. 

Family   Tbidae. 
GENUS  CNEMiDOPHORUs.     (Wiegmauu.) 

29.  Cnemidophorus  Sez-Lineatus.     (Linn.)    The  Six-Lined  Lizard. 

The  swiftest  of  all  the  lizards  in  this  neighborhood.  They  like  high  and 
dry  stony  localities.  They  are  not  generally  distributed  as  some  of  the 
other  lizards;  they  live  more  in  colonies  in  St.  Louis  County,  Mo.,  and 
on  the  bluffs  near  Bluff  Lake,  St.  Clair  County,  111. 

Family   Anouidab. 
GENUS  ophiosaurus.     (Daud). 

30.  OpMosaurua  Ventralia,     (Linn.)    Glass  Snake  or  Joint  Snake. 

This  lizard  has  the  appearance  of  a  snake  and  is  very  rare  in  this  neigh- 
borhood. I  never  had  the  opportunity  to  capture  any,  but  had  one  presented 
to  me  by  Mr.  Otto  Widman  of  St.  Louis,  who  had  four  specimens  given  to 
him  that  were  caught  near  the  City  Workhouse. 

Family   Iguanidae. 
GENUS  sceloforus.    (Wieg.) 

31.  Sceloporus  Undulatus.     (Bosc.)    The  Alligator  Lizard. 

The  most  common  of  lizards  in  this  neighborhood.  One  might  find  them 
under  almost  any  rock  pile.  They  live  also  under  logs  and  in  hollow 
trees.  When  penned  in  the  woods,  they  effect  their  escape  by  climbing 
trees.    Found  in  St.  Louis  County,  Mo. 

Order  Chelonia  Turtles. 

SUB-ORDER  TRIONYCHOIDEA. 

Family  Trionychidae. 

GENUS  TRIONYX.      (Geoff.) 

82.  Trionyx-Muticus.    (Le  S.)    Soft  shell  or  Leather  Turtle. 

This  is  the  common  soft  shell  turtle  found  in  the  Mississippi  river  near 
St.  Louis.  About  the  third  week  in  June  they  generally  deposit  their  egg«; 
on  the  sandbars  in  the  river. 
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83.  Trionyx  Spiniferus.    (Le  S.)    The  Spiny  Soft  Shell  Turtle. 

Not  quite  so  abundant  as  the  preceding  one,  but  still  often  enough  met 
with.    Found  in  the  Mississippi  river,  Merimac  river  and  Illinois  river. 

sub -order  testudinata. 
Family  Chelydridae. 

GENUS  CHBLYDRA.      CSchweiggCr.) 

84.  Chelydra  Serpentina,    (Linn.)  The  Snapping  Turtle. 

A  common  turtle ;  found  in  the  river,  creeks,  ponds  and  bloughs  in  Bils- 
souri  and  Illinois.  Old  specimens  are  sometimes  so  covered  with  moss,  that 
they  have  the  appearance  of  a  rock  in  water.  I  have  seen  specimens  weigh- 
ing as  much  as  24  pounds. 

GENUS   MACROCLEMYs.    (Gray.) 

85.  Macroclemya  Temminkii.    (Troost.)    Alligator  Snapper. 

This  is  a  very  rare  turtle  in  this  neighborhood.  I  have  one  in  my  collec- 
tion which  comes  from  Cottonwood  Point,  Femiscott  County,  Mo.  The 
fishermen  bring  them  to  the  market  as  a  curiosity,  but  they  are  not  valued 
as  much  as  the  common  snapper. 

Family  Kinostbrnidae. 

GENUS  AROMOCHBLYS.    (Gray.) 

86.  Aromochelys  Odorata  (Bosc.)    Musk  Turtle  or  Stink  Pot. 

It  is  essentially  an  aquatic  turtle,  found  in  ponds  and  deep  creeks.  Par- 
ticularly in  spring  the  old  males  smell  strong  after  musk.  It  is  a  small 
turtle  in  size,  and  with  the  first  warm  day  they  come  out  of  their  winter 
quarters  to  enjoy  the  sun. 

Family   Testudinidab. 

GENUS  CHRYSEMYS.     (Gray.) 

37.  Chrysemys  TrooaitL     (Holb.)    The  Yellow  Bellied  Terrapin. 

Very  little  is  known  of  this  turtle,  as  it  is  only  caught  by  seining  in  the 
deep  water  of  the  Mississippi  river. 

38.  Chrysemys  Elegans.     (P.  Max  de  Wled.)     The  Elegant  Terrapin. 

A  common  turtle  in  the  Mississippi  river  and  in  the  lakes  and  ponds. 
Found  In  St.  Clair  and  Madison  counties,  111.,  and  St.  Louis  County,  Mo. 
They  make  their  appearance  in  spring  as  soon  as  the  ice  has  disappeared. 

39.  Chrysemys  Belli,     (Gray.)     Bell's  Turtle. 

The  common  turtle  of  this  neighborhood.  This  turtle  seems  to  prefer 
pouds,  creeks  uud  sloughs,  to  a  larger  body  of  water.  Found  In  St.  Louis 
County,  Mo.,  and  St.  Clair  and  Madison  counties,  Ills.  While  hunting  in 
winter  time  I  could  see  them  in  a  kind  of  torpid  state  in  the  bottom  of  a 
creek  burled  half  way  In  the  mud. 

GENUS  malaclemys.    (Gray.) 

40.  Malaclemys  Pseudo-  Gfeographica,     (Le  S.)     Le  Sueur's  Map  Turtle. 

An  abundant  turtle  In  the  Mississippi  and  its  back  waters,  both  in  Mis- 
souri and  Illinois.  They  are  commonly  called  the  *' Saw  Back''  turtle  on 
account  of  the  toothed  ridge  along  the  center  of  the  back. 


Hurler  — Reptiles  and  Batrachians  found  in  St.  Louis.      261 

41.  Malcuilemys  Qtographica.     (Le  S.)    The  Map  Turtle. 

The  same  may  be  said  of  this  turtle  as  of  the  prec^iding  one.  The  old 
ones  take  to  the  deep  water  of  the  rivers,  and  the  young  ones  are  found  in 
the  creeks  and  sloughs. 

OBNUS  ciSTUDA.     (Fleming.) 

42.  Cistuda  Carolina,    (Linn.)     Box  Tortoise. 

I  captured  one  of  this  kind  near  the  Missouri  Pacific  elevator,  South  St. 
Louis,  Mo.  It  is  doubtful  if  this  turtle  lives  here,  as  I  am  of  the  opinion 
that  my  specimen  may  have  been  brought  here  on  freight  cars  while  unload- 
ing at  the  elevator,  or  encaped  from  captivity. 

43.  Cistuda  Carolina  Triunguis.    (Agassiz.)    Three-toed  Box  Tortoise. 
This  is  the  common  box  turtle  of  St.  Louis  County.    I  caught  one  near 

Cantiue,  Madison  County,  ni.,  which  I  sent  to  the  Smithsoniau  Institute.  In 
regard  to  color  they  vary  considerably,  so  much  so,  that  one  could  take  them 
sometimes  for  different  specimens. 

44.  Cistuda  Omata.     (Agassiz.)    Painted  Box  Tortoise. 

It  is  seldom  found.  So  far  I  found  a  few  specimens  in  the  western  part 
of  the  city  of  St.  Louis.  One  at  Pilot  Knob,  Iron  County,  Mo.,  and  one  at 
Addievilie,  Washington  County,  111.  The  one  caught  at  Pilot  Knob  is  now 
at  the  Smithsonian  Institute,  and  is  an  exception  to  the  general  description 
of  this  kind,  owing  to  it  having  18  pairs  of  marginal  shields  instead  of  12  as 
is  usually  the  case  with  these  turtles. 

Issued  December  12^  1893. 


THE  GROWTH  OF  ST.  LOUIS  CHILDREN. 


INTRODUCTION. 

In  November,  1891, 1  applied  to  the  Teachers'  Committee 
of  the  St.  Louis  Board  of  Public  Schools  for  permission  to 
make  a  series  of  physical  measurements  of  the  St.  Louis 
school  children.  The  ends  in  view  were  the  study  of  the 
phenomena  of  growth,  the  making  of  physical  standards  for 
each  age  in  the  period  of  school  life,  and  the  adjustment  of 
school  tasks  to  the  pupil's  strength.  On  the  recommendation 
of  Mr.  Long,  superintendent  of  the  Public  Schools,  Dr.  Hick- 
man and  Mr.  Walter  F.  McEntire,  at  that  time  chairman  of 
the  committee,  it  was  resolved  to  lay  before  the  Board  a 
statement  of  the  purpose  of  the  measurements  and  to  advise 
that  the  permission  to  make  them  be  granted.  This  favorable 
report,  for  which  thanks  are  due  the  gentlemen  just  named, 
caused  the  Board  to  authorize  the  measurements  at  its  sitting 
December  8,  1891. 

The  measurements  were  collected  by  what  statisticians  know 
as  the  generalizing  method.  In  the  generalizing  method,  a 
great  number  of  children  is  measured  once,  and  the  measure- 
ments classified  according  to  age.  The  mean  height  of  the  / 
boys  or  girls  at  each  age  is  regarded  as  the  height  typical 
of  that  age.  When  these  typical  heights  are  arranged 
in  order,  they  show  the  increase  in  the  height  of  the  type- 
child  during  his  period  of  growth  and  thus  express  a 
law  of  growth.  A  similar  procedure  reveals  the  growth  in 
weight,  girth  of  chest,  or  any  other  physical  dimension.  It  is 
believed  that  the  values  got  by  the  generalizing  method  are 
the  same  as  would  be  obtained  if  a  smaller  number  of  children 
was  measured  yearly  during  the  growth  period.  In  either 
case,  the  accuracy  of  the  result  depends  on  the  number  of 
observations  at  each  age,  and  a  high  degree  of  accuracy 
requires  the  making  of  many  thousand  measurements. 
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So  large  an  UDdertaking  demands  great  labor  and  a  consid- 
erable expenditure  of  money.  The  labor  was  in  the  present 
instance  shared  by  many  hands.  Most  of  the  measurements 
were  made  by  the  teachers.  The  measurements  of  the  head 
and  face  were  made  by  undergraduates  of  the  St.  Louis 
Medical  College.  Other  members  of  the  same  institution 
were  of  the  greatest  service  as  <^  special  assistants."  Messrs. 
Taussig,  Gooden,  Soper,  Blair,  Gross,  Schlossstein,  Lemen, 
Loth,  Newcomb  and  Simmons  served  in  this  capacity. 
To  their  unwearied  and  long-continued  labors  and  to  the 
support  unselfishly  given  them  by  their  fellow-students  the 
success  of  the  work  is  chiefly  due. 

The  expense  of  the  investigation  was  for  apparatus,  printing 
and  the  hire  of  clerks,  and  was  borne  by  gentlemen  of  public 
spirit  in  St.  Louis.  Some  of  the  apparatus  was  given  or 
loaned  free  of  charge.  The  Simmons  Hardware  Company 
gave  callipers  and  measuring  tapes ;  the  Fairbanks  Scale  Com- 
pany loaned  scales;  Mr.  F.  W.  Humphrey  loaned  a  dozen 
watches;  Dr.  John  Green  and  Dr.  A.  E.  Ewing  gave  cards 
for  testing  the  acuteness  of  vision,  and  the  Nixon-Jones 
Printing  Company  made  special  rates  for  printing. 

The  cordial  support  of  Chancellor  Chaplin,  Professors  H. 
S.  Pritchett,  G.  Hambach  and  E.  A.  Engler  of  Washington 
University,  the  valuable  advice  of  Dr.  John  B.  Shapleigh,  and 
the  interest  of  the  Academy  of  Science  of  St.  Louis  are 
gratefully  acknowledged. 

The  data  collected  are  necessarily  of  unequal  value.  Many 
of  the  curves  constructed  from  them  are  highly  satisfactory; 
others  present  irregularities  to  be  ascribed  to  an  insufficient 
number  of  observations  at  those  points.  Some  investigators 
have  withheld  the  curves  in  which  such  irregularities  occur. 
They  have  all  been  printed  here,  because  the  wide-spread  use 
of  anthropometrical  methods  in  the  Public  Schools,  so  much 
to  be  desired,  seems  at  present  only  possible  where  the  meas- 
urements are  made  by  the  teachers,  and  it  is  necessary  to 
know  by  the  examination  of  the  total  material  of  such  inves- 
tigations, what  degree  of  accuracy  can  be  expected. 


CHAPTER  I. 

THE  COLLECTION  OF  THE  MEASUREMENTS. 

In  collecting  anthropometrical  measurements  on  a  large 
scale,  a  systematic  working-plan  is  evidently  of  much  impor- 
tance. Many  things  should  be  borne  in  mind  in  making  such 
a  plan.  The  school  routine  should  be  disturbed  as  little  as 
possible ;  the  directions  to  the  measurers  should  be  compre- 
hensive and  clear;  the  apparatus  employed  should  be  simple; 
the  measurements  should  be  made  during  a  few  months  only 
and  in  the  same  season  of  the  year,  for  the  weight  of  clothing 
and  even  the  rate  of  growth  differs  at  different  seasons,  and 
measurements  collected  partly  in  one  season  and  partly  in  an- 
other cannot  be  so  suitable  for  comparison  as  those  collected 
only  in  the  winter  or  only  in  the  summer;  the  order  in  which 
the  schools  are  visited  should  be  governed  by  their  situation,  so 
that  no  time  may  be  spent  unnecessarily  in  going  and  coming ; 
and  much  care  should  be  taken  to  collect  suflScient  data  con- 
cerning the  social  condition  and  the  nationality  of  parents. 
In  short,  the  construction  of  a  serviceable  working-plan  for 
anthropometrical  measurements  of  great  numbers  of  children 
is  a  diflScult  task,  and  it  is  to  be  regretted  that  the  literature 
is  all  but  barren  of  suggestions  as  to  the  best  method  of 
collecting  such  material.  It  is  hoped  for  this  reason  that  a 
description  of  the  methods  used  in  this  investigation  may  be 
not  without  value. 

The  data  collected  are  mentioned  in  Form  A.,  one  of  four 
**  forms"  employed  in  this  investigation. 

Form  A. 

MALE. 

Please  Write  with  Ink. 

1.  Observer 

2.  School ' 

8.    Date 

4.    Name  of  pupil 

6.    Place  ol  birth 

6.    Age  at  nearest  birthday 
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18.    Hair 


Dark  Brown. 
Light  Brown. 
Blue. 
Grey. 
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7     In  what  country  was  father  born  

8.  In  what  country  was  mother  born 

9.  Occupation  of  father 

10.  No.  of  sisters  living ;  dead 

11.  No.  of  brothers  living ;  dead 

12.  Residence,  No Street. 

r  Black. 

Dark  Brown. 

Light  Brown.  14.    Eyes 

Red. 

Flaxen. 

15.  Height  standing cm. 

16.  Height  sitting cm. 

17.  Span  of  arms cm. 

18.  Strength  of  squeeze,  right  hand lbs. 

19.  Strength  of  squeeze,  left  hand lbs. 

20.  Girth  of  chest,  forced  expiration cm. 

21.  Girth  of  chest,  forced  inspiration cm. 

22.  Weight lbs. 

28.  Aeuteness  of  vision,  right  eye 

24.  Aeuteness  of  vision,  left  eye 

25.  Aeuteness  of  hearing,  right  ear ft in 

26.  Aeuteness  of  hearing,  left  ear ft .in. 

27.  Length  of  head mm. 

28.  Width  of  head mm. 

29.  Height  of  face ..mm. 

80.  Width  of  face mm. 

81.  The  height  of  face  from  the  hair  line  to  the  point  of  chin mm. 

82.  Grade • 


Form  B  was  the  same  as  Form  A,  except  that  the  paper  on 
which  it  was  printed  was  green  instead  of  white,  the  color  of 
Form  A,  and  the  word  «*Male"  was  replaced  by  the  word 
««  Female." 

On  Jan.  4,  1892,  the  first  school  *  in  the  series  to  be  exam 
incd  began  to  set  down  the  answers  1,  2,  3,  4,  13, 14,  32,  and 
its  pupils  were  directed  to  carry  home  Form  C  in  order  that 
it  might  be  filled  by  the  parents. 


*  Pupils  were  measured  in  the  following  schools:  Ames,  Blair,  Blow, 
Branch  High,  Bryan  Hill,  Carr,  Carroll,  Carr  Lane,  Central  High,  Charless, 
Chouteau,  Clay,  Clinton,  Crow,  DivoU,  Douglass,  Eliot,  EUeardsville,  Frank- 
lin, Garfield,  Hamilton,  Hodgen,  Humboldt,  Irving,  Jackson,  Jefferson, 
Laclede,  Lafayette,  Lincoln,  Lowell,  Lyon,  Madison,  Maramec,  Muilaophy, 
0*Fallon,  Peabody,  Penrose,  PestaUozzi,  Polytechnic,  Pope,  Shepard,  Shields, 
Spring  Avenue,  Stoddard,  Webster,  New  Webster.  (The  «  Branches  '*  of 
the  Clinton  and  other  schools  are  included.) 
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Fonn  0. 

THB  PHY8IQUB  OF  THE  SCHOOL  CHILDREN  IN  ST.   LOUIS. 

The  parents  or  guardians  of  school  children  are  requested  to  fill  out  the 
following  blank,  and  to  return  it  to  the  teacher  on  the  next  school  day: 

4.  Name  of  pupil 

5.  Place  of  birth 

6.  Age  at  nearest  birthday 

7.  In  what  country  was  pupil's  father  born 

8.  In  what  country  was  pupil's  mother  born 

9.  Occapationof  father 

10.  Number  of  pupil's  sisters  living ;  dead 

11.  Number  of  pupil's  brothers  living ;  dead 

12.  Residence  of  pupil.  No , Street. 

On  the  second  day,  Form  C  having  been  returned,  answers 
5,  6,  7,  8,  9,  10,  11  and  12  were  written.  Some  ignorant  or 
prejudiced  parents  refused  to  answer  the  questions  in  Form  C 
and  in  such  cases  the  answers  were  obtained  as  far  as  possible 
from  the  school  registers.  While  the  first  school  was  em- 
ployed in  this  way  on  the  second  day,  another  school  began 
to  answer  questions  1,  2,  3,  4  and  32.  On  the  third  day,  the 
first  school  measured  the  height  standing,  height  sitting  and 
span  of  arms,  while  the  second  school  was  busy  with  the 
second  day's  work  and  the  third  school  with  the  first. 

Thus  the  thirty-two  questions  were  divided  into  groups,  and 
by  the  ninth  day  nine  schools  were  working  simultaneously, 
each  on  a  different  group.  As  soon  as  one  school  finished 
with  an  apparatus,  it  was  taken  to  the  next  school  on  the  list, 
almost  always  the  nearest  in  point  of  distance.  An  extract 
from  **  The  Chart  of  Days  "  will  make  this  clear. 
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The  Laclede  School  began  Jan.  4  and  fiaiahed  Jan.  15,  the 
Madison  School  began  Jan.  5  and  finished  Jan.  18,  and  so 
through  the  list. 

Nearly  nine  thousand  pupils  were  examined  each  echool-daj 
after  the  ninth,  and  each  day  saw  the  returns  of  nearly  a 
thousand  pupils  completed.  The  collection  of  material  was 
finished  in  fifty-four  school-days,  beginning  Jan.  4  and  ending 
March  18.  During  this  period  of  about  II  weeks,  18059 
girls  and  16295  boya  were  examined  t  and  nearly  one  million 
data  collected,  about  five  hundred  thousand  of  whicli  were 
measurements,  a  result  which  would  hardly  have  been  possible 
without  the  strenuous  exertions  of  my  assistants. 

One  of  the  Special  Assistants  mentioned  in  the  Chart  of 
Days  was  assigned  to  each  school  under  investigation.  It  wiis 
his  duty  to  visit  the  school  every  day  for  the  purpose  of 
giving  any  explanation  which  might  be  necessary.     He  was 


n  wblcb  tbe 


*  This  and  tha  following  nnniberB  are  tbe  days  of  the  montb  o 
leapectlve  Kronpa  of  measarements  were  made. 

t  Owlog  to  absentees,  the  Damb«r  ot  retama  ot  any  one  meaaaremeDt, 
e.  g.,  belgbt,  was  leaa  tban  tbe  nnmber  here  given. 
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charged  also  to  see  that  his  school  finished  its  allotted  daily 
task  and  dispatched  at  the  close  of  the  session  the  apparatus 
in  its  hands  to  the  next  school  on  the  list.  In  addition  to 
these  nine  Special  Assistants,  thirty  Head  Measurers  were 
employed.  The  Head  Measurers  were  divided  into  five  sec- 
tions named  after  the  days  of  the  school  week  from  Monday 
to  Friday.  £ach  section  went  on  its  own  day  to  the  school 
whose  turn  it  was  to  have  heads  and  faces  measured.  The 
remaining  measurements  were  made  by  the  teachers. 

Not  even  the  industry  of  these  many  assistants  would  have 
accomplished  the  task  in  the  required  time  had  there  not  been 
an  abundance  of  apparatus.  Of  measuring-rods,  measuring- 
tapes  for  the  chesty  double  sets  of  Snellen-Green  test  letters, 
spectacle  blinders,  watches  and  callipers,  there  were  a  dozen 
each,  and  five  dynamometers  and  six  small  platform-scales 
were  also  in  constant  use.  Twelve  school  rooms  could  thus 
often  work  at  the  same  time,  and  a  great  many  children  were 
measured  in  a  few  hours. 

The  following  printed  instructions  wer6  given  to  every 
measurer. 

Form  D. 

INSTRUCTIONS  TO   OBSERVERS. 

Foar  printed  forms  are  furnished.    These  are: 

Form  A.  Male  (white  paper). 

"     B.  Female  (tinted  paper). 

"     C.  For  parents. 

*'     D.  Instructions  to  observers. 

On  Monday,  January  4th,  a  sufficient  number  of  these  forms  will  be  taken 
to  school  A.  The  same  day  answers  1,  2, 3, 4, 18, 14  and  82,  Form  A  or  B^  are 
written,  and  each  pupil  is  given  Form  C  to  carry  home.  The  next  morning 
form  C  is  returned  by  the  pupils,  and  answers  5,  6,  7,  8,  9,  10,  11  and  12 
are  copied  on  form  A  or  B.  The  third  day  the  measurements  begin,  and  are 
carried  out  according  to  the  following 
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Form  C  and  answen  1  to  12  in  f  onns  A  and  B»  reqnira  no  escplaaallMi. 
The  remaining  answers  are  to  be  sought  by  the  following  methods. 

Arrange  fama  A  and  B  in  the  order  in  which  the  pupHe  $U  at  their  deeke^ 
andpreeerve  this  arrangemeni  thraughofU  the  meaeuremente, 

13^14.  Color  of  Hair  and  Eyee, 

Choose  the  adjective  that  most  nearly  indicates  the  color;  cross  ont  the 
rest  with  pen  and  ink. 

16.  Height  Standing, 

1.  All  the  pupils  nnlace  their  shoes. 

8.  The  teacher  places  the  measuring  rod  against  the  cloak-room  door  cas- 
Ingy  the  projections  on  the  rod  senring  to  keep  it  parallel  with  the  casing, 
and  presumably  perpendicular  to  the  floor. 

8.  The  pupil  in  the  first  seat  comes  forward,  remores  his  shoes,  stands 
on  a  folded  newspaper  upon  which  the  rod  also  rests,  his  heels,  body  and 
head  touching  the  door  casing,  the  mouth  closed  and  the  chin  somei^iat 
depressed.    Hair  worn  in  a  high  Icnot  must  be  let  down. 

4.  Lower  the  sliding  arm  until  the  edge  touches  the  crown  of  the  pupil's 
head,  and  dictate  the  reading  to  a  pupil  assistant,  who  writes  it  opposite 
<'  15.  Height  standing.'*  Meanwhile,  the  second  pupil  gets  ready.  [The 
rods  are  dividedin  centimetres  and  half  centimetres;  it  will  be  ea^  to  read 
to  quarter  centimetres.  The  dictation  should  be  in  the  decimal  qfstem; 
thus:  <<  One  hundred  fifteen,  seyenty-fiye  (written  115.76),  not  one  hundred 
fifteen  and  three  quarters.] 

5.  The  first  pupil  steps  to  one  side,  puts  on  his  shoes,  returns  to  his  seal, 
and  there  laces  his  shoes.  The  second  pupil  removes  his  shoes  and  steps 
on  the  newspaper.    The  third  pupil  comes  forward. 

16.  Height  8Uting. 

Place  an  armless  wooden  chair  with  a  flat  seat  sideways  against  the  door 
casing.  The  measuring  rod  is  held  perpendicularly  on  the  seat,  the  pro* 
jections  on  the  rod  touching  If  possible  the  casing.  Pupils  come  forward 
as  before. 

Take  care:  1,  that  the  lower  part  of  the  spinal  column  touches  the  rod; 
2,  that  the  mouth  Is  closed  and  the  chin  somewhat  depressed;  S,  that  hair 
worn  in  a  knot  on  the  back  of  the  head  does  not  Introduce  an  error.  Meas- 
ure, and  dictate  the  reading. 

1 7.  Span  of  Arms. 

1.  Draw  on  the  wall  a  chalk  mark  parallel  with  the  floor  and  as  high  as 
the  chin  of  a  pupil  of  average  height. 

2.  Hold  the  measuring  rod  parallel  to  the  line  and  as  high  as  the  neck  of 
the  pupil  to  be  measured. 

8.  The  pupil  touches  one  end  with  the  middle  finger  of  one  hand  and 
stretches  along  the  rod  as  far  as  he  can  reach ;  chin  up,  heels  together,  body 
as  close  as  possible  to  the  rod. 

4.  Dictate  the  reading. 

[In  this  and  all  other  measurements  the  place  of  the  pupil  measured 
should  be  Instantly  taken  by  another.] 
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18y  19,  Strength  of  Squeeze. 

1.  Depress  the  trigger  of  the  dynamometer  until  the  point  of  the  indicator 
is  exactly  oyer  the  zero  line  of  the  scale. 

2.  The  pupil  grasps  the  oval   ring  in  the  right  hand  and  squeezes  his   f^^ 
be6t. 

8.  Read  the  outer  scale  (graduated  from  0  to  160)  to  pounds  *  as  ex- 
actly as  possible.  Write  the  number  after  "  18.  Strength  of  Squeeze,  right 
hand.'* 

4.  Beset  the  instrument,  and  test  left  hand.  [Please  do  not  touch  the 
Indicator.    Always  use  the  trigger.] 

20^  21.  Oirth  of  Chest. 

1.  Take  four  pupils  into  the  cloak  room.  They  remove  clothing  over 
chest  down  to  the  garment  next  the  skin.  The  measurements  are  made  on  a 
level  with  the  nipples,  and  are  dictated  in  centimetres  and  decimal  frac- 
tions of  a  centimetre  to  a  pupil  assistant,  who  writes  them  opposite  80 
and  21. 

2.  ''Forced  expiration.''  Pupil  breathes  out,  makes  chest  as  small  as 
possible,  inclines  head  forwards,  draws  shoulders  slightly  together. 

8.  <<  Forced  inspiration."  Shoulders  back,  head  raised,  deepest  possible 
inspiration. 

[Some  children  will  require  to  be  shown  how  to  do  this.  As  fast  as  a  pupil 
is  measured,  dresses  and  returns  to  his  seat,  another  pupil  enters  the  cloak 
room  to  take  his  place,  and  strips  for  measurement.] 

22.  Weight. 

The  upper  figures  on  the  beam  and  the  smaller  of  the  two  numbers  on  the 
iron  weights  are  used  with  the  scale  pan.  Pay  no  attention  to  them.  The 
lower  figures  on  the  beam  read  from  1  to  45  pounds.  Place  the  pupil's 
approximate  weight  on  the  counterpoise  at  the  end  of  the  beam ;  move  the 
poise  along  the  latter  until  the  scale  balances.  Add  the  larger  number  on 
the  hanging  weight  to  the  number  marked  on  the  lower  scale  by  the  poise. 
The  sum  is  the  pupil's  weight. 

23,  24.  Acuteness  of  Vision. 

It  is  necessary  to  make  these  tests  between  10:80  a.  m.,  or  better  11 
a.  m.,  and  8  p.  m.,  as  at  other  hours  the  winter  light  is  insufficient. 

A  pupil  must  not  see  the  card  before  the  moment  for  his  test  has  come. 
Nor  can  the  pupils  who  have  been  tested  be  allowed  to  communicate  with 
those  yet  to  be  tested.  Otherwise  the  letters  will  be  committed  to  memory 
and  the  test  spoiled. 

1.  Hang  the  test  card  on  the  wall  opposite  the  windows,  in  a  good  light, 
and  level  with  the  pupil's  eyes.  Turn  down  the  middle  leaf  of  the  card,  so 
that  only  one  set  of  test  letters  is  visible. 

2.  Stand  the  pupil  with  toes  touching  a  chalk  mark  16  feet  5  inches  from 
the  card,  and  cover  the  left  eye  with  the  blinder  furnished  for  that  purpose. 
The  head  must  be  held  straight,  so  that  the  child  cannot  see  the  test  letters 
with  the  blinded  eye. 


*     wo  dynamometers  were  graduated  metrically. 
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3.  The  child  reads  the  test  letters  beginning  with  the  largest ;  the  smallest 
letter  which  can  be  read  indicates  the  "acateness  of  vision"  at  16  feet  5 
Inches  (5  metres).  Mark  the  arable  figure  under  this  letter  opposite 
*'  Acuteness  of  Vision,  right  eye." 

4.  Change  the  blinder  to  the  right  eye. 

5.  Turn  up  the  middle  leaf  of  the  test  card  so  as  to  expose  the  second  set 
of  test  letters . 

6.  Test  the  acuteness  of  vision  of  the  left  eye  in  a  similar  manner. 

26y  26.  Acuteness  of  Hearing. 

The  hearing  tests  are  to  be  made  in  the  cloak-room  with  the  doors  closed. 
Their  success  depends  primarily  on  the  absence  of  all  noise  from  the  adjacent 
class- rooms  and  halls. 

1.  The  pupil  is  seated  with  the  right  ear  towards  the  observer. 

2.  An  assistant  closes  the  pupil's  left  ear  by  pressing  the  tragus  (the  little 
cartilage  in  front  of  the  external  opening)  inwards  with  her  thumb  while 
with  the  fingers  of  the  same  hand  she  closes  the  eyelids  with  a'handkerchief . 
With  the  other  hand  the  assistant  holds  the  end  of  the  brass  ring  of  the  tape 
measure  against  the  head  just  beneath  the  ear,  grasping  the  ring  between 
thumb  and  forefinger  and  keeping  the  hand  entirely  below  the  auditory 
opening. 

8.  The  observer  stands  directly  opposite  the  ear  and  1 1  feet  from  it, 
holding  the  tape  parallel  with  the  fioor.  The  watch  is  held  by  the  chain 
ring  against  the  median  line  of  the  observer's  body,  just  above  and  not 
touching  the  tape.    The  face  of  the  watch  is  towards  the  pupil. 

4.  The  observer  charges  the  pupil  to  say  <<  now "  when  he  hears  the 
watch  tick,  and  advances  the  watch  until  the  pupil  replies.  The  watch  is 
now  withdrawn  and  again  advanced  until  the  pupil  replies.  Marking  this 
point  on  the  tape  measure  between  finger  and  thumb,  the  observer  puts  the 
watch  behind  her  back,  and  asks  '*  Do  you  hear  now?  "  If  the  pupil  replies 
'*  No,"  the  watch  is  returned  to  the  former  position  and  the  inquiry  repeated. 
If  the  watch  is  again  heard  at  this  distanee  the  test  is  satisfactory ;  if  not, 
it  should  be  repeated.  Write  the  distance  at  which  the  watch  is  heard  in 
feet  and  inches  opposite  "Acuteness  of  Hearing,  right  ear." 

5.  Turn  the  pupil  around  (180°)  and  test  the  left  ear  in  a  similar  manner. 
The  wilfulness  of  some  children  will  make  the  accuracy  of  their  tests 

doubtful.    In  such  cases  write  an  interrogation  mark  after   the    figures 
secured. 

27,  28i  29y  30.  Head  Measurements. 

The  teacher  carries  the  blanks  arranged  in  the  order  in  which  the  pupils 
sit  in  her  room,  a  pen,  and  a  centimetre  rule.  The  medical  assistant  makes 
a  measurement,  places  the  callipers  on  the  rule  which  the  teacher  holds, 
and  reads  the  number  of  centimetres  and  millimetres.  The  teacher  writes 
these  numbers  while  the  assistant  makes  the  next  measurement. 

Instructions  for  Medical  Assistants, 

Measurements  must  be  read  to  millimetres. 

1.  Length  of  head.  —  Place  one  point  of  the  callipers  on  the  most  prominent 
point  of  the  forehead,  between  the  eyebrows.  Bring  the  other  point  of  the 
callipers  down  to  the  posterior  part  of  the  head  and  move  it  along  the  middle 
line  until  the  greatest  length  of  the  head  is  found.     (A,  B.) 
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2.  Breadth  of  head.  —  Take  the  greatest  breadth  of  the  head  between  the 
ears  wherever  it  is  fonnd.  Hold  the  callipers  horizontally  and  perfectly 
symmetrically^  approximately  at  F. 

3.  Height  of  face. —  Pat  one  point  of  the  callipers  in  the  deepest  depression 
on  the  nose  between  the  eyes  (C)~then  press  the  other  point  against  the 
chin  and  find  that  point  at  D  where  the  chin  tnms  backwards.  Ask  the  per- 
son to  press  his  teeth  together. 

4.  Breadth  of  face. —  This  is  the  greatest  breadth  between  the  narrow»  bony 
ridges  felt  in  front  of  the  ears.  The  ridges  ran  from  the  cheek  bones  to  the 
ears.  Hold  the  callipers  horizontally  and  symmetrically,  approximately 
atQ. 


Position  of  the  Points  at  which  Head  Measurements  are  Taken. 

A-B,  length  of  head.    Approximately  at  F,  breadth  of  head.     C-D,  Height 
of  face.    Approximately  at  G,  breadth  of  face.* 

5.  Hair  line.  —  This  is  the  height  of  face  from  the  point  of  the  chin  to  the 
point  where  the  hair  begins  to  grow  above  the  forehead. 

Farther  information,  if  desired,  may  be  had  by  addressing  the  Physiolog- 
ical Laboratory  of  Washington  University,  625  Clark  avenue. f 

W.  TowNSEND  Porter. 
Approved  Jan.  4th,  1891. 

£.  H.  Long, 

Superintendent. 

Some  changes  were  made  ia  the  above  instructions  during 
the  course  of  the  investigations.  The  tests  of  acuteness  of 
hearing  were  found  impracticable  because  of  the  unavoidable 
noise  in  the  schools  and  were  given  up  after  about  seven 
thousand  pupils  had  been  tested.  It  was  noticed  that  the 
number  possessing  less  than  the  normal  acuteness  of  hearing 
was  very  large,  and  more  than  one  pupil  was  found  who  had 
been  punished  for  inattention,  the  result  of  an  unsuspected 

*  I  am  indebted  to  Dr.  Franz  Boas  for  this  figure, 
t  Since  removed  to  1806  Locust  street.    Dr.  Porter's  present  address  is 
Harvard  Medical  School,  Boston,  Mass. 
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deafness.  Although  the  returns  did  not  seem  suffieiently 
trustworthy  for  statistical  treatment,  they  justified  the  state- 
ment that  not  a  little  deafness  exists  unknown  to  both  teacher 
and  parents.  This  hidden  infirmity  deprives  the  pupil  of 
much  of  the  benefit  of  class-room  instruction. 

The  measurement  of  the  girth  of  chest  over  the  garment 
next  the  skin  was  also  modified  after  several  thousand  boys 
and  girls  had  been  measured,  and  the  boys  were  made  to  re- 
move coats  and  vests  while  the  girls  were  measured  over  the 
indoor  dress.    The  few  girls  who  wore  stays  laid  them  aside. 


CHAPTER    II. 

THE  STATISTICAL  MBTHODS  EMPLOTIED. 

AH  measurements  are  accompanied  by  unavoidable  errors. 
Thus  the  attempt  to  measure  the  height  of  a  man  is  influenced 
by  the  accuracy  with  which  the  measuring  apparatus  is  con* 
Btructed,  the  care  with  which  it  is  used,  the  position  of  the 
man's  head  on  the  vertebral  column,  the  thickness  of  the 
interveitebral  disks  and  a  multitude  of  other  factors.  Some 
of  these  influences  would  make  the  observed  height  greater 
than  the  true  height,  others  would  make  it  less.  The  one 
group  tends  to  counteract  or  compensate  the  other,  and  the 
result  of  their  conflict  is  the  measurement  actually  observed. 
The  observed  height  therefore  is  never,  except  by  chance,  the 
real  height,  but  deviates  from  it  in  one  or  the  other  direction  — 
is  now  above  and  now  below  the  truth  —  as  one  or  the  other 
group  of  influences  gets  the  upper  hand.  The  greater  the 
number  of  influences,  the  more  perfectly  does  compensation 
take  place  and  the  more  nearly  does  the  observed  result 
approach  the  truth.  But  the  truth  itself  can  never  be  known, 
for  only  when  the  number  of  influences  is  infinite,  can  the 
probability  of  perfect  compensation  between  them  rise  to  a 
certainty.  That  which  we  call  true  is  merely  the  probable 
truth  and  is  worthy  of  confidence  in  exact  proportion  to  its 
numerica]  probability. 

The  influences  which  affect  a  measurement  are  of  two  sorts, 
the  one  accidental  and  varying,  such  as,  taking  the  measure* 
ment  of  height  for  an  example,  the  degree  of  inclination  of 
the  head  to  the  axis  of  the  body,  the  placing  of  the  measuring- 
rod  and  the  like,  the  other  constant  and  unvarying,  such  as  an 
inaccuracy  in  the  construction  of  the  measuring-rod  or  a  per- 
sistent bias  in  the  mind  of  the  observer.  In  both  classes,  the 
degree  of  compensation  varies  with  the  number  of  influences, 
for  even  a  constant  cause,  although  not  accidental  in  its  nature 
and  found  always  on  one  side  of  the  mean,  may  be  compen- 
sated by  another  constant  cause  on  the  opposite  side  of  the 
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The  acoidental  or  varying  iriBuences,  however,  are 
much  more  numerous  than  the  coDStaut  or  unvaryiug,  and 
thuB  compensation  is  in  thetr  case  much  more  complete. 
Conatant,  unvarying  inHuencett  are  therefore  more  deceptive 
than  varying,  accidentiil  influences. 

lu  practice,  the  influences  determining  the  result  of  a  single 
measurement  elude  all  attempts  at  calculation,  and  the  extent 
to  which  the  result  of  a  single  observation  approximates  the 
truth  cannot  be  told.  But  if  many  measurements  are  made 
of  the  same  thing,  for  example  the  height  of  a  man,  the 
individual  meaauremcats  arrange  themselves  on  either  side  of 
the  true  height.  If  only  accidental  influences  have  been  at 
work  in  each  individual  measurement  in  the  aeries,  the  dis- 
tribution of  the  observed  heights  on  either  side  of  the  real 
height  would,  if  the  number  of  observations  were  infinite,  be 
symmetrical.  Thus  the  true  height  would  at  once  appear,  and 
the  probability  or  degree  of  deviation  of  any  single  measure- 
ment would  also  be  visible.  Even  with  Suite  numbers  a 
probability  so  great  as  to  amount  to  a  practical  certainty  can 
be  secured.  If  2,000  measurements  of  the  same  physical 
dimension,  e.  g.  the  height  of  an  individual,  are  made  care- 
fully, the  total  number  of  observations  will  be  distributed 
neaily  as  follows  :  — 
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TABLE  No.  1. 
Thb  Distribution  of  2,000  Mbasurbmbnts  of  thk  Samb  Quantity  whbn 

THB  DbYIATION  OF  THB   INDIVIDUAL  ObSBRYATIONS    FrOM  THB  TRUB 
VaLUB  of  THB  MbASURBD  QUANTITY  IS  DUB  TO  PURBLY  ACCIDBNTAL 

Causbs.* 


d  =  the  Probable  Deyiation. 

Number  of  Observations. 

Greater  than.-f  5.0  d 

1 

+  4.6  d  to  +  6.0  d 

1 

-f  4.0d 

"  -f  4.6  d 

6 

-f  8.6d 

"  -f  4.0  d 

11 

4-3.0d 

"  +8.6d 

26 

-f  2.6d 

"  -f  3.0  d 

49 

4-2.0d 

"  -f  2.6  d 

86 

-f  1.6  d 

"  4-  2.0  d 

186 

+  1.0  d 

"  +  1.6  d 

188 

4-0.6(1 

"  +1.0d 

286 

=fc   .0 

"  +  0.6  d 

264 

—  0.6d 

**  =fc    .0 

264 

—  l.Od 

"  —  0,6  d 

286 

—  1.6d 

'<  —  1.0  d 

188 

—  2.0d 

"  —  1.6d 

186 

—  2.6(1 

"  —  2.0d 

86 

—  3.0(i 

"  —  2.6d 

49 

—  8.6(i 

*«  —  3.0d 

26 

—  4.0d 

"  —  8.6d 

11 

—  4.6d 

'«  —  4.0  d 

6 

—  6.0d 

'*  —  4.6d 

1 

Greater  than  —  6.0  d 

1 

« 

This  result  is  quite  independent  of  the  nature  of  the  thing 
measured,  provided  that  no  unvarying  influences  are  at  work. 

An  examination  of  Table  No.  1  shows  (1)  that  the  distribu- 
tion of  the  observations  is  symmetrical  about  a  median  point, 
in  other  words  that  equal  deviations  to  one  and  the  other  side 
of  this  point  are  equally  probable;  (2)  that  half  the  whole 
number  of  observations  fall  within  it  1.0  (2  of  the  most  prob- 
able value,  indicating  that  a  small  deviation  is  more  probable 
than  a  large  one;  and  (3)  that  there  is  a  limit  beyond  which 
no  deviation  occurs.  Such  are  the  peculiarities  of  a  series  of 
observations  in  which  the  deviations  from  the  true  value 
are  due  to  purely  accidental  causes.  It  is  evident  that  the 
most  probable  value  of  the  true  measurement  is  typical  of  the 
whole  series,  and  that  the  degree  of  probability  of  any  devia- 


*  After  Thoma:  Untersuchungen  liber  die  Gr6sse  der  anatomischen  Be- 
standtheile  des  menschlichen  KSrpers  im  gesanden  nnd  kranken  Zastande. 
Leipzig^  1882.    Page  28. 
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tion  from  the  type  is  easily  oaloalated ;  for  example  in  the 
series  of  Table  No,  1,  the  chances  are  even  that  any  deviation 
will  fall  between  +1.0  d  and — l.O  d,  for  it  has  been  seen  that 
half  the  whole  number  of  observations  fall  within  these  limits. 
Quetelet  demonstrated  that  the  method  of  grouping  related 
measurements  could  be  used  not  only  for  showing  the  most 
probable  height  of  one  individual  but  also  for  showing  the 
most  probable  or  typical  height,  i.  e.,  that  most  often  found,  of 
a  number  of  individuals.  The  Belgian  Astronomer  Royal 
pointed  out  that  the  series  obtained  by  measuring  a  number 
of  individuals  of  the  same  type,  e.  g.,  men  of  the  same  nation- 
ality, was  characterized  by  the  peculiarities  that  distinguish 
a  series  in  which  the  deviations  from  the  typical  or  most 
probable  value  are  due  to  accidental  causes.  The  truth  of 
this  statement  is  obvious  when  the  two  are  compared. 


TABLB  No.  2.* 
Hbights  of  Unitkd  States  BscBurrs. 


Height  at  Intervals  of  One  Inch. 

Number  of  Becroits. 

Between  7S  and  79  Inches 

• 

2 

77 

78 

6 

76 

77 

9 

75 

76 

42 

74 

75 

118 

78 

74 

848 

72 

78 

680 

71 

72 

1485 

70 

71 

2075 

69 

70 

8188 

68 

69 

8681 

67 

68 

4054 

66 

67 

8475 

65 

66 

8019 

64 

65 

1947 

68 

64 

1287 

62 

68 

526 

61 

62 

50 

60 

61 

15 

59 

60 

10 

58 

59 

6 

57 

58 

7 

56 

57 

8 

55 

56 

1 

55  and  less 

4 

Total...  25878 

*  B.  B.  BUlott's  table  in  Medical  Stotlstfcs  of  the  Provost- BCarshal-Gen 
eral*8  Borean,  by  J.  H.  Baxter,  1875,  Vol.  I.    Introdnctios,  page  Ixzz. 
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If  the  individual  heights  of  a  group  of  adults  are  found  to 
be  approximations  of  a  middle,  typical  height,  it  would  seem 
that  the  heights  of  children  of  the  same  sex,  age  and  class 
must  show  a  similar  relation  to  a  type ;  and  this  inference  is 
justified  by  observation. 

TABLE  No.  3. 

Obsbhyzd  Distribution  of  the  Heights  of   2192   St.   Louis   School 

Girls,  Aged  8. 


Heights  at  Intervals  of  2  Centimetres. 

Number  of  Obseryations. 

141  and  142  cm. 

1 

189 

140  '< 

137 

188  " 

1 

135 

186  •* 

5 

183 

184  " 

10 

181 

182  *« 

21 

129 

130  '« 

28 

127 

128  " 

79 

125 

126  <« 

138 

123 

124  " 

183 

121 

122  " 

248 

119 

120  «* 

842 

117 

118  " 

821 

115 

116  «' 

297 

118 

114  " 

222 

111 

112  •' 

187 

109 

110  '< 

84 

107 

108  " 

42 

105 

106  " 

27 

108 

104  •* 

8 

101 

102  '< 

2 

99 

100  •« 

1 

Total 2192 


The  characteristics  of  a  series  in  which  the  individual  ob- 
servations are  accidental  deviations  from  a  typical  middle 
value  are  established  by  methods  which  have  long  been  used 
by  astronomers  and  mathematicians.  These  methods  seek  to 
determine  (1)  the  middle  or  typical  value  and  (2)  the  way  in 
which  the  individual  observations  are  dispersed  on  either  side 
of  this  value.  Some  statisticians  take  the  average  to  be  the 
nearest  approach  to  the  typical  value,  others  prefer  the  mean, 
i.  e.,  median  value.*  It  will  be  necessary  to  consider  at  some 
length  the  relative  value  of  average  and  mean  in  anthropomet- 
rical  studies  of  the  growth  of  children,  but  for  the  present  a 

*  Throoghoat  this  work  the  word  mean  ii^  used  as  the  synonym  of  bobdian 
TALUB,  and  not  in  the  sense  of  arithmetical  mean,  which  is  called  here 
the  AVBRAGB.  The  middle  value  will  be  employed  as  meaning  either 
Median  or  Average  value. 
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Btatemeiit  of  the  methods  by  which  the  mean  and  average  are 
secured  cvill  suffice. 

By  AVERAGE  (A)  ia  meant  the  quotient  obtained  by  divid- 
ing the  sum  (1'  a)  of  the  values  (a)  obtained  in  the  individual 
oieasurenaeuts  by  the  whole  number  of  measurements  (n). 

A  =  ";^  (1) 

The  calculation  of  the  average  height  of  girls,  aged  9,  will 
serve  as  an  example. 


The  CALCui-iTioN  c 


TABLE   No.  I. 
IE  AvxiuGB  Height  c 
QiRLa,  Aged  9. 


?T.  Louis  School 


Heigbt   Id 

Cenii- 

Number  of 
Obaerva- 

tiODB. 

C") 

Product, 

Height  in 

Cunti- 
metrea. 

Nnmber  ol 
Observa- 
tions, 
(n) 

Frodncl, 

1B8 

1 

us 

1S4 

36 

3860 

167 

133 

31 

412S 

IHfl 

182 

29 

3B38 

165 

131 

62 

8122 

1S« 

130 

10140 

168 

129 

91 

11T89 

163 

128 

119 

1E282 

lei 

127 

132 

1 6784 

ISO 

I 

160 

126 

1*3 

18018 

tS9 

135 

162 

20360 

168 

12* 
123 

1*1 

17*e* 

187 

19926 

16S 

122 

1*5 

17690 

1S5 

121 

130 

157S0 

ISt 

120 

146 

17*00 

163 

119 

!I7 

116*3 

153 

lis 

94 

11092 

151 

117 

69 

8073 

160 

116 

69 

68** 

1*9 

115 

47 

5*05 

148 

114 

80 

3*20 

U7 

113 

18 

208* 

1« 

112 

11 

1232 

US 

111 

10 

1110 

Hi 

110 

10 

1100 

143 

1*8 

109 

s 

6*6 

142 

aB4 

103 

1 

108 

141 

433 

107 

6 

635 

140 

280 

106 

318 

189 

417 

106 

1 

lOS 

ise 

13*2 

104 

1 

104 

187 

IS 

1B44 

108 

1 

103 

136 

IG 

2040 

102 

135 

14 

1S90 

101 

100 

2 

300 

ToUi 

M  =  2ias 

Ja=3633SS 

=^=-:n7!i-=l23-64«»'- 
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If  the  namber  of  observations  is  very  large,  the  mean 
(MEDIAN  value,  My)  may  be  found  with  considerable  accuracy 
by  a  mere  inspection  of  the  series.  The  mean  of  such  a 
series  is  the  measurement  which  most  frequently  recurs. 
Thus,  the  mean  height  of  the  recruits  of  Table  No.  2,  page  278, 
is  between  67  and  68  inches.  The  accuracy  with  which  the 
mean  can  thus  be  found  depends  not  only  on  the  number  of  ob- 
servations, but  also  on  the  size  of  the  units  of  measurement. 

For  most  purposes  it  is  desirable  to  know  not  merely  at 
which  inch,  centimetre,  kilogramme  or  other  unit  the  greatest 
number  of  observations  is  found,  but  exactly  at  what  fraction 
of  the  unit.  Again,  the  relation  between  the  number  of 
observations  and  the  size  of  the  unit  may  be  such  that 
the  largest  number  of  observations  at  one  unit  will  not 
fall  at  the  true  mean,  or  line  dividing  the  total  number 
of  observations  into  two  equal  groups.  The  method  by 
which  the  mean  can  be  calculated  with  exactness  will  be 
illustrated  by  the  following  example.  The  mean  height  of 
the  girls  in  Table  No.  4  is  obtained  by  adding  the  number 
of  observations  from  below  upwards  until  the  sum  cannot 
be  increased  by  the  next  number  in  the  column  without 
exceeding  half  of  the  total  number  of  observations.  Thus 
1046  is  reached  opposite  123  cm.;  the  next  number  in 
the  column  (141)  would  make  the  sum  1187,  which  is 
more  than  the  half  (1061)  of  the  total  number  of  observa- 
tions (2122).  The  mean  is,  therefore,  greater  than  123  cm. 
but  less  than  125  cm.  Its  position  is  found  by  interpolation. 
Half  of  the  total  number  of  observations  is  1061,  which  is  15 
more  than  the  sum  of  the  observations  up  to  124  cm. ;  15  is 
11  per  cent,  of  141,  the  observations  at  124  cm.  Hence,  the 
mean  is  124.15  cm. 

Neither  the  mean  nor  the  average  can  give  any  information 
as  to  the  way  in  which  the  individual  observations  in  a  series 
are  distributed,  and  it  is  plain  that  two  series  having  an  iden- 
tical mean  or  average  may  differ  greatly  in  respect  of  the 
dispersion  of  the  individuals  from  the  middle  value.  Thus  the 
two  very  different  series  — 

4,  5,  6,  14,  15,16 
9,  9,  10,  10,  11,  11 
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have  the  same  average  (10).  The  best  measure  of  the  degree 
of  dispersion  or  deviation  of  the  individual  members  of  a  series 
from  their  common  mean  or  average  is  that  afforded  by  the 
Probable  Deviation.  The  probable  deviation  is  that  devia- 
tion from  the  middle  value,  which,  in  a  large  series  of  obser- 
vations, is  as  often  exceeded  as  attained  (Lexis).  In  other 
words,  half  of  the  whole  number  of  observations  fall  short 
of  the  probable  deviation,  while  the  other  half  exceed  it.  A 
deviation  which  exceeds  is  as  probable  a?  one  that  does  not 
reach  this  value.  The  probable  deviation  can  be  calculated 
with  the  formula  — 

d  =  ±  0.6745^/^^^^  (2) 

In  this  formula: 

d  =  the  probable  deviation. 
ZS^  =  the  sum  of  the  squares  of  the  individual  deviations 
from  the  mean  or  average, 
n  =  the  number  of  observations  in  the  series. 

In  the  place  of  this  formula,  in  which  the  calculation  of 
IS^  requires  much  labor  when  the  number  of  observations  is 
great,  a  simpler  formula  may  be  safely  used  in  getting  the 
deviation  in  a  large  series. 

d-±  0.8453  —  (3) 

n 

The^formuia  says  that  all  the  individual  deviations  from  the 
mean  or  average^of  a  series  must  be  added  together  without 
regard  to  whether  they  are  plus  or  minus  and  divided  by  the 
total  number  of  observations.  The  working  of  the  formula 
will  be  illustrated  by  finding  the  probable  deviation  from  the 
average  height  of  girls  aged  8. 
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TABLE  No.  5. 

Ths  Calculation  of  thb  Pbobable  Deviation  (d)  from  the  Averaob 

Height  (118.86  Cm.)  of  2198  Girls,  aged  8. 


Height  at  Intervals  of 

V 

d 

IS 

2  Centimetres. 

^ 

141  and  142  Cm. 

1 

28.64 

23.64 

189    "    140    •« 

187    "    138    •* 

1 

19.64 

19.64 

185    *•    136    «• 

6 

17.64 

88.20 

188    •'    134    " 

10 

16.64 

156.40 

131    «*    132     ** 

21 

13.64 

286.44 

129    "    180    *< 

28 

11.64 

825.92 

127    "    128     " 

79 

9.64 

761.56 

126    «*    126     •♦ 

188 

7.64 

1064.82 

128    •'    124     •« 

183 

6.64 

1032.12 

121    "    122     ** 

243 

8.64 

884.62 

119    **    120     " 

342 

1.64 

560.88 

117    *'    118     " 

321 

0.36 

115.66 

115    "    116     " 

297 

2.36 

700.92 

118    "    114     " 

222 

4.86 

967.92 

111    "    112     " 

187 

6.36 

872.69 

109    "    110    " 

84 

8.36 

702.24 

107    "    108     *« 

42 

10.86 

435.12 

106    "    106     «« 

27 

12.36 

338  72 

108    "    104     «« 

8 

14.86 

114.88 

101    "    102     «« 

2 

16.86 

32.72 

99    "    100     «' 

1 

18.36 

18.36 

ToUl 

2192 

9487.77 

H  —  -1- 

n  «..a  848'-" 

—  ~U  .<^  fiO«  rim 

■^  2192         -^ 

The  distribution  of  the  above  series  of  the  heights  of  girls, 
aged  89  is  therefore  characterized  by  a  probable  deviation  of 
zh  3.7  cm.;  that  is,  one  against  one  may  be  wagered  that  no 
girl  aged  8  will  be  taller  than  122.06  cm.  or  shorter  than  114.66 
cm.     If  the  number  of  observations  falling  between  A  ±  rf, 

A  dr  2rf,  A  zh  3d A  =fc  "rf  be  noted,  a  complete  picture 

of  the  individual  observations  in  a  series  will  be  obtained. 
This  observed  distribution  may  then  be  compared  directly 
with  the  distribution  of  the  observations  in  an  hypothetical 
series  constructed  according  to  the  calculus  of  probabilities. 
The  observed  and  the  theoretical  series  should  correspond,  if 
the  causes  of  deviation  are  purely  accidental.  It  has  already 
been  said  that  such  a  comparison  must  be  made  before  it  can 
be  known  whether  the  observations  in  any  series  can  be 
treated  by  the  methods  of  the  theory  of  probabilities.  It  is 
however  not  necessary  to  compare  more  than  one  of  a  nura- 
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ber  of  series  io  which  the  distributioo  follows  a  common 
type.  It  will  suffice  for  our  purposes  therefore  to  compare 
the  distribution  of  the  2192  heights  in  Table  No.  3,  page  279, 
with  the  distribution  of  an  equal  number  according  to  the 
calculus  of  probabilities.  The  method  by  which  this  is  done 
permits  the  coiistructiou  of  a  curve  from  the  observations 
actually  made  which  shall  be  the  probable  form  of  a  curve 
represeotiug  the  distribution  of  the  entire  class  from  which 
the  cibservatioiis  have  been  drawn. 

The  number  of  observation  (Z)  which  should  he  included 
between  the  average  (A)  and  any  deviation  from  the  average, 
in  other  words  any  multiple  (»t)  of  the  probable  deviation 
(rf),  is  obtained  from  the  equation." 


M' 


dt 


H) 


The  labor  of  calculating  deviations  with  the  aid  of  this 
equation  is  avoided  by  the  use  of  such  tables  aa  Slieda's, 
reproduced  below. 


TABLE   No.  fi. 


p  Observations  at  amy 
■Hisf   riiK   LrmiTa:  M+ 


p 

Percent. 

1.8 

77.5 

1.9 

80.0 

2.0 

82.3 

2.1 

8i.3 

2.2 

86.2 

2.3 

87.9 

2.4 

89.6 

2.5 

90.8 

*  ErKmp.  L' Analyse  des  t^Ir&ctiODs  aBtronomlqaes. 
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If  p  is  allowed  to  represent  one  of  the  figures  in  the  first 
column  and  A  the  average  of  all  the  measurements  in  a  series, 
the  figures  opposite  p  in  the  second  column  will  give  the  per 
cent,  of  individual  measurements  lying  within  the  limits : 

A  +  p  .  d  and  A  —  p  .  d 

Suppose  for  example  it  were  required  to  know  how  manj 
of  a  series  of  2192  girls  aged  8  were  of  a  height  between  the 
average  (118.36  cm.)  and  a  deviation  of  dr  1-5  d  (1.5.  3.7 
cm.  =  5.55  cm.),  i.  e.  between  118.36  cm.  +  5.55  cm.  = 
123.91  cm.  and  118.36  cm.  —  5.55  cm.  =  112.81  cm. 
The  number  in  the  table  opposite  1.5  is  68.8,  which 
says  that  68.8  per  cent,  of  the  2192,  or  1508,  should  fall 
within  the  limits  stated.  Then  half  this  number  must  fall 
between  A  and  A  +  1.5  d  (118.36  cm.  and  123.91  cm.).  In 
a  similar  manner  it  will  be  found  that  50  per  cent,  of  the 
whole  number,  or  1096,  should  fall  within  the  limits  A  =i=  d 
(118.36  cm.  +  3.7  cm.  =  122.06  cm.  and  118.36  cm.  —  3.7 
cm.  =  116.51  cm.),  and  25  per  cent,  between  A  and  A  +  d 
(118.36  cm.  and  122.06  cm.).  Thus  may  be  calculated  the 
number  of  observations  which  should  occur  at  any  deviation 
from  the  average.  The  theoretical  and  observed  distribution 
of  2192  girls,  aged  8,  is  compared  in  Table  No.  7. 
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TABLE  No.  7. 
The  Thbobbtigai.  and  thb  Obsebyxd  Distribution  of  thb  Hbights 

OF  2192  QlSLS,  AOED  8. 


Probable 

Deyiation 

d. 

Heights  at  Intervals  of 
of  dz  0.6d. 

Theoretical 
Distribution. 

Observed 
Distribution. 

+  6.0d 
+  4.6  " 
+  4.0  " 
+  8.6** 
+  8.0  " 
+  2.6  " 
-h  2.0  « 
4- 1.6  " 
-hl.O" 
+  0.6  " 
0.0" 

—  0.6  " 

—  1.0  " 
— 1.6  " 

—  2.0  " 

—  2.6  " 

—  8.0  " 

—  8.6  " 

—  4.0  " 

—  4.6  " 

—  6.0  " 

186.86  Cm. 
186.01    " 
188.26    « 
181.81    " 
129.46    " 
127.61    " 
126.76    " 
128.91    " 
122.06    " 
120.21    " 
118.86    " 
116.61    •< 
114.66    " 
112.81    " 
110.96    " 
109.11    " 
107.26    " 
106.41    " 
108.66    " 
101.71    " 
99.86    " 

Total 

2 

6 

12 

27 

64 

98 

148 

206 

269 

289 

2 

8 

18 

27 

67 

104 

160 

209 

286 

800 

289 

269 

206 

148 

98 

64 

27 

12 

6 

2 

272 

276 

196 

126 

80 

40 

26 

12 

8 

2 

2192 

2192 

The  curves  in  Plate  I  *  give  a  graphic  representation  of  the 
figures  in  Table  No.  7.  A  glance  at  these  curves  shows  that 
there  is  a  close  agreement  between  them,  indicating  that  the 
individual  observations  out  of  which  they  are  constructed  are 
symmetrically  grouped  about  a  middle  value  typical  of  the 
whole,  and  proving  that  the  material  with  which  we  have  to 
deal  satisfies  the  requirements  of  theory. 

The  method  of  showing  distribution  just  described  is  not 
the  only  method  used  for  this  purpose.  Francis  Galton  f 
determines  the  actual  distribution  of  the  observations  in  a 
series  at  intervals  of  5  or  10  per  cent,  from  the  median  or 
50  **  percentile  grade."  The  calculation  of  the  median  value 
(mean)  or  50  percentile  grade  has  already  been  described: 
that  for  the  5,  10,  20  and  other  percentile  grades  is  similar  in 


*  The  plates  are  placed  after  the  index  at  the  end  of  the  number. 
t  Natural  Inheritance.    London,  1889. 
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principle.     The  percentile    grades   of   the  heights  of  girls, 
aged  9,  are  as  follows:  — 


TABLE  No.  8. 
The  Percentile  Distribution  of  the  Heights  of  Girls,  Aged  9. 


Percentile  Grades. 

Number  of 
Observations. 

Heights. 

95 

2015.9 

133.42  Cm. 

90 

1909.8 

180.97    «• 

80 

1697.6 

128.62     «* 

76 

1591.5 

127.58     «< 

70 

1485.4 

126.54     <* 

60 

1273.2 

125.53     " 

50 

1061.0 

124.11     " 

40 

848.8 

122.76     '« 

30 

636.6 

121.21     " 

25 

530.5 

120.90     *< 

20 

424.4 

119.59     " 

10 

212.2 

117.12     '« 

5 

106.1 

115.17     '« 

Total 

2122 

The  Probable  Error  of  the  Average  can  be  determined  by 
means  of  the  formula 


E  =  =fc 


d 


(5)* 


|/    n 


where  E 
d 


71  = 


the  probable  error  of  the  average, 

the  probable  deviation  of   an  individual  from  the 

average, 
the  number  of  observations  in  the  series. 


Substituting  the  values  determined  for  the  heights  of  girls, 
aged  9,  we  have  — 

3.698 
E=zt:     =  ±  0.079  cm. 

V  2122 
The  values  of  E  are  given  in  Table  No.  9. 


*  Formulas  (1),  (2),  (3)  and  (5)  and  Table  No.  6  are  taken  from  L. 
Stieda's  admirable  article :  Ueber  die  Anwendung  der  Wahrscheinlichkeits- 
rechnang  in  der  anthropologischen  Statistik.  Archly,  fur  Anthropologie, 
Bd.ziv.,  1882,  p.  167-182. 
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The  mean  or  average  of  the  observations  at  any  age  in  the 
period  of  growth  is  typical  of  the  child  at  that  age,  and  a  com- 
parison of  the  means  at  different  ages  will  reveal  the  law  of 
growth  of  the  type.  Again,  the  mean  of  the  observations  at  any 
deviation  from  the  mean  of  the  whole  number,  for  example 
the  height  at  a  deviation  of  +  rf  from  the  mean,  or,  if  Galton's 
method  is  employed,  the  height  at  any  percentile  grade,  is  the 
type  of  those  who  stand  at  a  certain  degree  of  deviation  from 
the  type  of  the  whole  number.  Thus  types  of  tall  and  short, 
light  and  heavy  children  are  secured.  The  types  of  the  same 
degree  of  deviation  from  the  mean  at  all  ages  are  as  compar- 
able as  the  type  of  the  whole  number  of  observations,  and 
reveal  the  growth  of  the  typically  tall  and  short,  light  and 
heavy  children ;  but  the  comparison  is  less  secure  the  greater 
the  deviation  from  the  mean,  for  the  probable  error  is 
inversely  as  the  square  of  the  number  of  observations,  and 
the  number  of  observations  rapidly  diminishes  on  either  side 
of  the  mean. 

The  methods  described  in  this  chapter  have  been  employed 
in  the  present  investigation.  For  every  entire  series  here 
presented,  the  mean  and  the  average,  the  probable  deviation 
and  the  probable  error,  and  the  5,  10,  20,  25,  30,  40,  50,  60, 
70,  75,  80,  90  and  95  percentile  grades  have  been  calcu- 
lated. The  25  and  75  percentile  grades  were  obtained  by 
dividing  by  2  the  suras  of  the  20  and  80,  and  the  70  and  80 
percentile  grades  respectively. 


CHAPTER    III. 

TBU8TWOBTHINS88    OF  THX  MATERIAL;  IT8  LIlflTATIONS.     COMPABIBON  OW 

KBDIAN  AND  AVERAOB  VALUB8. 

The  question  first  to  be  decided  in  the  discussion  of  an 
anthropometrical  series  is  whether  the  indiyidual  observations 
are  so  related  one  to  another  that  they  constitute  accidental 
deviations  from  a  middle  value.  The  method  of  answering 
this  question  by  comparing  the  series  of  observations  with  a 
series  constructed  according  to  the  theory  of  probabilities  has 
already  been  described,  and  it  has  been  stated  incidentally  that 
the  heights  of  St.  Louis  girls  aged  8  agreed  with  the  theoretical 
series  in  their  distribution.  Where  such  an  agreement  exists, 
the  individual  observations  are  to  be  regarded  as  approxima- 
tions of  a  middle  value  which  is  the  type  of  the  series.  It  is 
not  necessary  to  make  this  comparison  at  more  than  one  age, 
or  in  more  than  one  dimension,  for  it  is  known  that  if  one 
series  in  a  group  like  that  with  which  we  have  to  deal  shows 
this  agreement  the  other  series  will  be  found  to  do  the  same. 
In  the  present  case,  additional  evidence  of  the  correspondence 
between  observation  and  theory  could  be  furnished,  were  it 
required,  by  Table  No.  10,  containing  the  probable  deviation 
(290) 
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from  the  average.  It  is  seen  in  this  table  that  the  probable 
deviations  are  small,  that  is,  one-half  of  the  observations 
deviate  but  little  from  the  middle  value,  which  is  one  of  the 
fundamental  attributes  of  deviations  due  to  accidental  causes. 
But  additional  evidence  is  hardly  required,  and  few  critics  will 
object  to  regarding  the  middle  values  in  this  investigation  as 
types  of  their  respective  series. 

The  objection  sometimes  made  that  the  errors  of  observation 
materially  affect  the  truth  of  the  values  obtained  is  of  little 
weight,  partly  because  such  errors  are  **  accidental "  and  com- 
pensate each  other  as  already  explained,  and  partly  because  a 
deviation  from  the  middle  value  due  to  an  uncompensated 
error  in  measurement  forms,  as  a  rule,  an  inconsiderable  part 
of  that  greater  deviation  which  expresses  the  physiological 
difference  between  the  individual  and  the  type  of  his  age  and 
class.  Accidental  errors  of  observation  need  not  give  concern 
in  measurements  of  great  numbers  of  school  children.  Nor 
need  there  be  much  fear  of  constant  errors  of  observation, 
provided  the  collection  of  material  is  made  by  many  persons 
and  with  a  good  number  of  each  sort  of  measuring  instrument. 
If  hundreds  of  teachers  take  part  in  the  measurements,  as  in 
the  present  investigation,  a  constant  cause  of  error  due  to  a 
teacher's  unconscious  bias  or  personal  equation  on  one  side  of 
the  middle  value  will  very  probably  be  compensated  by  the 
bias  of  auotber  teacher  on  the  opposite  side,  and,  similarly, 
if  a  number  of  scales  are  used,  the  errors  of  those  which  weigh 
too  lightly  are  likely  to  be  compensated  by  the  errors  of  those 
whose  readings  are  too  heavy. 

The  trustworthiness  of  this  material  must  be  encouraging  to 
those  whose  hold  on  the  theory  underlying  these  matters  is 
not  very  strong,  because  it  illustrates  the  tiiith  that  the  types 
of  physical  development,  and  the  laws  of  growth  of  the  type 
may  be  induced  from  measurements  made  by  comparatively 
unskilled  hands  and  demonstrates  that  a  system  of  anthropo- 
metrical  measurements  may  be  fruitfully  employed  in  the 
public  schools. 

The  use  to  which  middle  values  and  the  deviations  from 
middle  values  shall  be  put  is  in  part  the  subject  of  controversy, 
and  it  will  be  well  to  state  here  the  manner  in  which  they 
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shall  be  employed  in  the  present  work.  In  doing  so  it  will  be 
necessary  to  give  a  brief  account  of  the  matters  concerning 
which  agreement  is  general  as  well  as  those  which  are  in  dispute. 

It  is  acknowledged  generally  that  the  method  of  Quetelet 
furnishes  a  middle  value  typical  of  the  series  from  which 
it  was  drawn,  for  example  the  middle  weight  of  boys  of 
the  same  age,  nationality  and  social  condition  is  the  typical 
weight  of  boys  of  that  age  and  class;  and  it  is  further 
acknowledged  that  the  increase  in  the  middle  value  from  year 
to  year  expresses  the  law  of  growth  of  the  type.  It  follows 
that  the  middle  value  of  those  who  stand  at  any  deviation  from 
the  middle  value  of  the  whole  number  is  the  type  of  that 
degree  of  deviation  from  the  type  of  the  whole  number  and 
that  the  increase  in  the  middle  value  at  the  same  degree  of 
deviation  at  each  age  in  the  period  of  growth  expresses  the  law 
of  growth  of  the  type  at  that  degree  of  deviation.  Thus  the 
curves  of  percentile  grades  printed  below  express  the  growth 
of  the  typical  St.  Louis  school-boy  and  girl.  The  type  at  a 
certain  deviation  from  the  mean  of  an  age  will  show  the  same 
degree  of  deviation  from  the  mean  at  any  subsequent  age; 
for  example  a  type-boy  in  the  75  percentile  grade  at  age  6 
will  throughout  his  growth  be  heavier  than  75  per  cent,  of 
boys  of  his  own  age.  Percentile  curves  are  of  course  not 
necessarily  parallel.  The  type  of  the  50  per  cent,  who  exceed 
the  middle  value  of  the  whole  number  has  a  law  of  growth 
characteristic  of  tall  boys  and  different  from  that  of  the  type 
of  the  50  per  cent,  who  fall  below  the  middle  value  of  the 
whole  number. 

The  application  of  the  middle  value  to  individuals  has  not 
yet  been  mentioned.  It  is  here  that  controversy  finds  its 
hold.  The  relation  of  the  individual  to  the  type  is  not  known. 
It  is  not  known  whether  a  boy  who  at  age  6  is  heavier  than 
75  per  cent,  of  boys  at  his  age  will  at  age  18  be  heavier  than 
75  per  cent,  of  boys  at  that  age.  Some  anthropologists 
believe  that  there  is  at  least  probability  that  children  remain 
in  the  same  percentile  grade  throughout  life,  while  others 
dissent  from  this  view.  In  truth  the  development  of  the 
individual  has  been  little  studied,  and  it  is  therefore  not  yet 
possible  to  state  his  probable  future  growth. 
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characteristic  of  tall  boys  and  different  from  that  of  the  type 
of  the  50  per  cent,  who  fall  below  the  middle  value  of  the 
whole  number. 
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This  qaestion  —  the  reUticHi  of  the  growth  of  the  indiTidiud 
to  the  growth  of  the  type  —  out  be  determined  only  bj  the 
indiTidoalizing  method.  The  generalizing  method  deids  8<dely 
with  anits,  irrespectire  of  their  indhidajdity.  If  for  ezmmple 
John  Smith  in  the  75  percentile  grade  and  William  Harrison 
io  the  60  percentile  grade  at  age  6  exchange  places  at  age  7, 
the  personal  curve  of  each  boy  undergoes  an  important  devia- 
tion, but  the  number  of  units  in  the  two  grades,  and  conse- 
quently the  middle  value  in  each,  is  unaltered.  The  generalizing 
method,  therefore,  furnishes  no  data  by  which  the  future  de- 
velopment of  individuals  can  be  safely  judged.  The  individ- 
ualizing method,  on  the  contrary,  follows  the  individual  from 
year  to  year  throughout  his  growth  and  establishes  the 
frequency  and  extent  of  his  deviations  from  the  growth  of 
the  type.  The  lack  of  data  collected  by  the  individualizing 
method  is  regrettable,  but  this  gap  in  our  knowledge  does  not 
prevent  the  establishing  of  physical  standards  by  which  the 
probability  that  the  physique  of  any  child  is  normal  or  abnor- 
mal can  be  fixed. 

The  facts  stated  above  limit  the  application  of  middle  values 
to  ( 1)  the  establishing  of  physical  standards  at  each  age,  and 
(2)  the  using  of  these  standards  to  determine  whether  the 
physique  of  any  child  is  normal :  they  do  not,  in  the  present 
state  of  knowledge,  permit  prediction  of  future  growth. 

It  has  been  much  disputed  whether  the  median  value  or  the 
average  should  be  taken  for  the  type.  Many  investigators 
agree  with  Sir  John  Herschel,  who  declares  in  his  celebrated 
review  of  Quetelet's  Letlres  sur  la  theorie  des  probabilitis 
(page  23)  that  an  average  ''  may  be  convenient,  to  convey  a 
*'  general  notion  of  the  things  averaged,  but  involves  no  con- 
''  ception  of  a  natural  and  recognizable  central  magnitude  all 
**  differences  from  which  ouorht  to  be  reo^arded  as  deviations 
'*  from  a  standard.  The  notion  of  a  mean,  on  the  other 
*•  hand,  does  imply  such  a  conception,  standing  distinguished 
**  from  an  average  by  this  very  feature,  viz.:  the  regular 
**  march  of  the  groups,  increasing  to  a  maximum,  and  thence 
«*  again  diminishing.  An  average  gives  us  no  assurance  that 
**  the  future  will  be  like  the  past.  A  mean  may  be  reckoned 
'*on    with   the    most    implicit    confidence.      All    the    phil- 
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**  osophical  value  of  statistical  results  depends  on  a  due 
'*  appreciation  of  this  distinction  and  acceptance  of  its 
"  consequences." 

Other  statisticians  have  used  the  average  exclusively.  Out 
of  respect  to  this  difference  of  opinion,  both  the  median  value 
and  the  average  have  been  employed  in  the  present  work. 
On  calculating  these  values  for  each  series,  it  was  found  that 
the  difference  between  them  was  inconsiderable,  showing  that 
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TABLE  No.  II. 
Hkdiah  HtMOB  AvxuoK  Valum. 


DlmenBloas. 

Sex. 

Unit  ol 

Measure- 
mcnt. 

Age  at  Nearest  Birthday,  and  Median  Mlnoa  Average  Vslnea 

c 

7 

8 

9 

10 

n 

12 

SOJIB. 

Girls. 

Kllogrnmnie 

+0.10 

+-OAS 

-0.01 

+0.09 

— o.oa 

+0.16 

—0.0* 

q:or52 

+0.44 

+«.04 

—0.04 

—0.36 

— OJl 
+0.8( 

+0.« 

Belght  ftUaUlDK.-- 

Bo;s. 

OlrJs. 

+0.45 

+0.*9 
+0,0* 

+0.64 

+0.88 

+0.47 

+0.99 

+012 

+0.60 

+0.41 

Uelght  Sluing 

QirlB. 

CentlmeLre.. 

-0.5* 

+0,66 

+0.85 

+0.08 

-0.40 

+0.(19 

+0.42 

+0.S9 

+0.H 

+0.« 

Bpnii  of  ArmH 

Glnh  ot  Chi-Bl, 

llmplrnlloii. 
OlriU  of  ciiesi, 

Kx|,l«tion. 
HtnDglti  ot  8(iU'M>«c, 

RlKlitUand 

8trni]i(th  o(  (jfjuiri^zc, 
Lett  Hand 

Length  of  Hand 

UOVB. 

OlrV 

BOJH. 

GirlH. 

Centimetre.. 

+0.02 

+o.as 
+o.eo 

+  0.58 

+0.66 

+0,75 

— o.ao 

+0.49 

+0.S6 

+0.49 

+0.56 

+0.89 

+0.43 

+0.46 

+0.22 

+0.51 
+0.1t 

-M).4( 

+0.IJ 
-0.H 

-0,0- 
-0.H 

+0.01 

Centimetre.. 

+0.80    +0.17 

+  0.28;     +0,57 

+0.44 

+0.49 

+0.47 

+0.56 
^0:40 

+0.48 

Centimetre.. 

+0M 

+o.*e 

+0.24 

+  0.51 
^^^^02 

+0.03 

+0.56 

+0.48 

+0  48 

+0.40 

-0.11 

-0.06 

a- 

Kilogramme 

Kilogramme 

+0.21 

+0,79 
+0.58 

+0.69 

+0.21 

+0.13 

-0.70 

—0.09 

-0.08 

+0.27 

B«rH. 

OlrlK. 

BOJB. 

Olrls. 

-0.04 

+0.54 

-0^ 

-0.19 

-0.18 

-0.18 

-0.59 

-0.2S 

+0.02 

Mllllmeire.. 

+0.41 

+  0,89 

+0.88 

+0.49 

^1 

+*.28 
+1.41 

+0.06 

+  1.28 

+0.52 

+0.79 

+0.491   +0.ft 
+  I.67I     +1.0' 
+0.81 1   +0.81 

+0.49 1      +0.ff 

Width  ot  Head 

HOVH. 

GlrlB. 

MUllaietre.. 

+0.« 

+0,6(i 

+0.61 

+0.70 

+0.58 

■1-0.54 

Hoot  ot  Nose  to 

Point  of  Chin. 

BojB. 

GIrlH, 

Millimetre.. 

-H).52 

—0.53 

-0.80 

—0.67 

-0.20 

—0.06 

+0.98 

-0.18 
+0.54 

+0.*I 

-fl.09 

—0.25 

+0.84 

+0  79 

+0.82 

+0  32 

-0.88 

—0.37 

-0.14:    +*« 

—0.241     +0.0: 

+0.49!  +0.» 

+0.47'     +0.*! 

Width  of  Face 

Balr  Line  to 

Point  of  Chin. 

ItofB. 

Girls. 
GlX.* 

Millimetre.. 

+0.96 

+0.68 

+0.6B 

+0.27 
-+0.76 

+0  88 

lO.OS 

+0.93 
+0.88 

+0.53 

Millimetre.. 

+0.M 

+0.39 

+0.78 

+0.85 

+S3 
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TABLE  No.  II  —  CotUinued, 
Median  Minus  Averaqb  Valuks. 


Age  at  Nearest  Birthday,  and  Median  Minns  Average  Values. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Dimensioiis. 

-0.86 

—0.49 

-0.46 

+0.36 

-0.78 

+0.16 

+0.28 

—0.29 

+1.00 

+0.51 

—0.86 

—0.09 

+0.74 

+0.28 

—0.34 

-fO.62 
-fO.74 
—0.89 
—0.64 

Weight. 

+0.S8 

—0.34 

+0.28 

+1.10 

+0.86 

+0.78 

-0.07 

+0.78 

+0.87 
+0.07 

+0.09 

+0.08 

+1.10 

+0.42 
+0.69 
+  1.83 

Height  SUnding. 

+0.20 

+0.49 

-0.18 

+0.93 

+0.94 

+0.74 

+0.94 

+0.75 

-0,68 

+0.69 

+0.82 

Height  SitUng. 

+0.24 

+0.64 

+0.84 

+0.98 

+0.86 

—0.17 

+1.86 

+0.80 

+1.02 

+0.61 

+0.19 

+0.91 

+0.46 

Span  of  Arms. 

+0.89 

+0.30 

+0.28 

+0.48 

+0.24 

+0.12 

+0.62 

+0.17 

+1.01 

+0.57 

+0.90 

+0.41 

+1.28 

+0.48 

-10.90 

+0.80 
+0.41 

Qirth  of  Chest, 

iDHplratlof] 

+0.41 

+0.40 

+0.08 

+0.48 

+0.86 

+0.16 

+0.72 

+0.2G 

+0.44 

+0.46 

+0.76 

+061 
+0.48 
+  0.38 
+0.40 
-I  1.06 

+0.61 

Qirth  of  Chest, 

Sxpiratlof] 

—0.09 

—0.62 

-0.60 

—0.24 

-0.62 

+0.31 

-1.14 

—0.18 

+0.37 

—0.11 

Strength  of  Squueic 
Right  Hand. 

— 0.S6 

—0.12 

-0.60 

—0.69 

+0.08 

+0.41 

+0.64 

—0.08 

+0.60 

—0.10 

+1.48 
+0.46 

+0.02 

+0.48 
+0.27 

—0.28 

Strength  of  Sqneeu 
Left  Hand. 

+0.87 

+1.04 

—0.69 

+1.30 

+0.68 

+0.55 

+0.98 

+0.86 

—0.16 

+0.44 

Length  of  Head. 

+0.27 

+0.37 

+0.64 

+0.85 

+0.78 

+0.42 

+0.87 

+0.72 

+0.41 

+0.39 

+0.84 

+  1.07 

—0.12 

Width  of  Head. 

+0.10 

-0.21 

+0.08 

—0.15 

-0.11 

—0.89 

+0.71 

+0.45 

+0.10 

—0.61 

+0.66 

+0.71 

+0.94 

+0.46 

+0.16 

+0.27 

—0.38 

+0.04 

—0.06 

Root  of  Nose  to 

Point  of  Chii 

+0.19 

+0.71 

+0.61 

+0.84 

+1.79 

+0.76 

+0.76 

+0.65 

+1.99 

+0.96 

+0.20 

+1.29 

Width  of  Fac«. 

+0.64 

+0.80 

+0.66 

+0.62 

+0.78 

+0.65 

-0.26 

+0.63 

-0.08 

+0.90 

—1.88 

—0.09 

+1.78 

Hair  Line  to 

Point  of  ChiK 
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either  may  be  used  for  the  type  without  any  error  of  prac- 
tical importance,  provided  the  series  are  similar  to  those 
analyzed  here.  This  point  is  of  practical  interest  because 
the  labor  of  reckoning  the  average  is  much  greater  than  in 
reckoning  the  median  value. 

Bowditch,  in  The  Growth  of  Children^  Boston,  1891,  p. 
495  et  seq.y  discusses  the  relation  of  median  and  average  value. 
**  It  is  evident,"  he  writes,  *'  that  the  value  M  will  tend  to 
<<  approximate  to  the  average  value  of  all  the  observations  and 
•*  will  be  identical  with  it  when  the  [percentile]  curve  S  T 
*Ms  symmetrically  disposed  on  both  sides  of  M,  i.  6.,  when 
**the  values  at  sixty,  seventy,  eighty,  ninety  and  ninety-five 
*'  per  cent,  exceed  M  by  the  same  amount,  respectively,  by 
**  which  the  values  at  forty,  thirty,  twenty,  ten  and  five  per 
**  cent,  fall  short  of  it.  If  A  represent  the  average  value  of 
<<  all  the  observations,  then  the  value  of  M-A  will  be  a  meas- 
**  ure  of  the  direction  and  extent  of  the  asymmetry  of  the 
•*  curve  S  T,/br  this  value  will  be  zero  when  the  curve  is  sym- 
**  metrical f  positive  when  the  values  at  the  lower  percentile 
**  grades  fall  short  of  M  more  than  those  at  the  higher  grades 
*«  exceed  it^  and  negative  when  the  reverse  is  the  case.^^  [Dr. 
Bowditch  now  gives  a  table  of  median  minus  average  height 
and  weight.]  •'  An  examination  of  this  table  or  of  the  curves 
**  constructed  from  it,  as  given  in  Plate  I,  shows  that  the 
**  asymmetry  of  the  curves  of  percentile  grades  varies  very 
♦«  much,  at  different  ages,  both  in  direction  and  amount.  The 
''  variation  in  the  value  of  M-A  in  the  curves  of  height  is  much 
*♦  the  same  as  that  in  the  curves  of  weight  for  each  sex  consid- 
*'  ered  by  itself,  but  there  is  a  great  difference  between  the 
♦*  two  sexes.  This  difference  shows  itself  most  distinctly 
''between  the  ages  of  eleven  and  fifteen  years.  During  this 
*'  time  a  rise  in  the  curves  for  the  males  coincides  with  a  fall 
"  in  those  for  the  females,  while  before  and  after  this  period 
•'  the  curves,  as  a  rule,  rise  and  fall  together.  We  must  con- 
*'  elude,  therefore,  that  the  rate  of  annual  increase,  both  in 
*'  height  and  weight,  is  different  at  different  percentile  grades, 
*«  or,  in  other  words,  that  large  children  grow  differently  from 
**  small  ones,  and  moreover,  that  between  the  ages  of  eleven 
**  and  fifteen  years  there  is  a  striking  difference  in  the  mode 
'*  of  growth  of  the  two  sexes." 
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Table  No.  11  and  the  curves  constructed  from  it  (Plates  II, 
'  III,  lY )  furnish  considerable  material  for  the  study  of  the 
relation  between  median  and  average  values.  The  curves  of 
median  minus  average  height  agree  with  those  of  Dr.  Bow- 
ditch  in  showing  (1)  a  difference  in  the  rate  of  growth  of  the 
same  sex  at  different  percentile  grades,  (2)  an  agreement  in  the 
rate  of  growth  of  the  sexes  from  age  6  to  12,  inclusive,* 
and  (3)  a  marked  difference  in  the  rate  of  growth  from  age  12 
to  age  16,  beyond  which  the  number  of  observations  is  per- 
haps too  small  for  sure  work.  In  the  curves  from  both  cities, 
moreover,  the  greatest  asymmetry  in  girls  is  near  age  13,  and 
in  boys  near  age  16,  the  culmination  being  a  little  later  in  St. 
Louis  children,  and  the  least  asymmetry  is  near  SLge  12. 
The  asymmetry  of  Boston  boys'  curves  at  age  15  and  girls' 
curves  at  ages  16  and  17  is  somewhat  greater  than  that  of  the 
St.  Louis  curves.  It  is  further  worthy  of  notice  that  the 
values  in  the  case  of  St.  Louis  boys  do  not  become  negative. 

There  is  a  general  similarity  also  between  the  median  minus 
average  weights  of  the  children  of  the  two  cities,  the  asym- 
metry of  girls  being  again  greatest  about  age  14  and  of  boys 
greatest  at  about  age  16.  Dr.  Bowditcb's  conclusions,  quoted 
above,  are  therefore  fully  confirmed.     ^ 

The  St.  Louis  curves  on  Plates  II,  III  and  lY  should  now 
be  compared  with  each  other.  The  maximum  asymmetry  of 
girls  about  14  years  and  boys  about  16  years  old,  appears  in 
weight,  height,  height  sitting,  and  span  of  arms,  while  the 
remaining  curves  exhibit  no  characteristic  sexual  differences 
during  the  period  of  prepubertal  acceleration.  The  asym- 
metry is  for  the  most  part  positive,  weight,  strength  of 
squeeze  and  height  of  face  from  root  of  nose  to  point  of  chin 
being  the  only  considerable  exceptions.  Sexual  differences, 
aside  from  those  already  mentioned,  are  unimportant,  save 
perhaps  in  length  and  width  of  bead,  in  both  of  which  the 
asymmetry  of  girls  is  greater  than  that  of  boys  from  age  6  to 
age  13. 

The  errors  in  the  median  minus  average  values  of  height, 
weight  and  other  single  dimensions  may  be  partially  compen- 


*  It  should  be  remembered  that  Dr.  Bowditch's  ages  are  recorded  at  last 
birthday,  while  mine  are  recorded  at  nearest  birthday. 
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sated  bjr  adding  the  mediaa  minus  average  valaes  of  several 
dimensions  of  each  sex  and  age,  without  regard  to  plus  or 
minas  sign.     This  has  been  done  in  Table  No.  12. 


TABLE  No.  12. 
Sums  of  Mbdian  Bcnnrs  Avbraob  Valubs. 


9BtS 

Weight,  Height 

Standing,  Height 

fitting,  Span  of 

Arms. 

Girth  of  Chest  at 
Fall  Inspiration 
and  Expiration. 

Strength  of 
Squeeze,  Bight 
and  Left  Hand. 

Head  and 

Face 

Measare- 

ments. 

1 

Boys. 

Girls. 

Boys. 

GirU. 

Boys. 

Girls. 

Boys. 

Girls. 

6 

1.65 

1.48 

0.54 

1.06 

0.74 

1.48 

2.76 

8.05 

7 

1.22 

1.89 

0.54 

0.79 

0.06 

0.57 

2.67 

2.86 

s 

1.86 

1.60 

0.78 

1.05 

0.28 

0.85 

2.82 

2.40 

9 

1.52 

1.16 

0.86 

1.04 

0.89 

0.27 

2.24 

8.31 

10 

1.51 

1.58 

0.66 

0.89 

0.24 

0.65 

1.27 

8.89 

11 

1.56 

1.57 

0.87 

1.08 

0.81 

0.29 

2.15 

8.72 

12 

0.71 

1.92 

0.81 

0.81 

0.48 

0.12 

1.99 

8.10 

18 

1.27 

1.96 

0.80 

0.70 

0.45 

0.74 

1.47 

8.18 

14 

1.21 

8.87 

0.81 

0.91 

1.00 

0.98 

2.87 

8.36 

15 

1.51 

1.89 

0.76 

0.29 

0.60 

0.72 

8.06 

2.46 

16 

8.52 

2.84 

1.86 

0.78 

1.68 

0.26 

2.26 

8.48 

17 

8.19 

1.52 

1.62 

0.67 

.... 

0.47 

4.65 

2.96 

IS 

.... 

2.42 

1.77 

0.98 

.... 

0.77 

8.40 

8.29 

The  conclusions  drawn  from  the  curves  discussed  above  are 
substantiated  in  the  main  by  this  table.  It  is,  however,  dif- 
ficult to  believe  that  a  sexual  difference  such  as  exists  in 
weight,  height  standing,  height  sitting  and  span  of  arms 
will  not  be  found  also  in  girth  of  chest  and  the  various 
dimensions  of  the  head.  But  a  purely  objective  attitude 
towards  the  material  in  hand  does  not  permit  speculation  as 
to  what  might  be  revealed  if  the  material  were  very  much 
larger  and  its  intrinsic  laws  easier  to  unveil. 


CHAPTER  IV. 

DANGERS  OF  COBffPARINO  MEASUREMENTS  OF  CHILDREN  IN  DIFFERENT  COUN- 
TRIES.    INFLUENCE  OF  OCCUPATION  AND  NATIONALITY  OF  PARENTS. 

It  has  been  a  custom  of  anthropometrists  to  compare  the 
type-children  of  cities,  states  or  provinces  very  different  in 
situation  and  character.  Such  comparisons  may  be  expected 
always  to  show  that  the  laws  of  growth  are  in  their  main 
features  the  same  for  all  children.  They  cannot,  however,  be 
expected  to  give  very  definite  information  in  regard  to  the 
relative  size  of  children  of  different  countries  or  districts 
so  long  as  the  social  status  or  environment  of  the  children 
is  not  more  closely  studied.  The  children  in  the  public 
schools  are  from  all  classes  of  society,  and  it  has  been 
demonstrated  repeatedly  that  the  favored  classes  differ 
physically  from  the  poor.  The  children  of  the  prosperous 
have  been  found  to  be  larger  than  the  children  of  the  poor. 
The  comparison  of  middle  values  got  from  two  sets  of  schools 
is  therefore  open  to  the  objection  that  the  composition  of  the 
school  population  may  not  be  the  same  in  both  sets.  It  would 
for  example  be  unsafe  to  say  that  St.  Louis  children  are 
larger  or  smaller  than  Copenhagen  children  because  the  type- 
children  in  the  St.  Louis  Public  Schools  are  larger  or  smaller 
than  the  type-children  in  Copenhagen,  for  the  difference 
observed  may  depend  on  the  different  composition  of  the 
school  population  in  the  two  cities. 

Such  comparisons,  when  rightly  made,  are  not  only  of 
great  scientific  interest  but  are  almost  essential  to  the  use 
of  anthropometrical  systems  in  education.  An  immense 
saving  of  time  would  be  made  if  it  were  shown  that  the 
typical  height,  weight,  etc.,  of  children  in  one  city  of  a 
country  could  be  adopted  as  the  standard  for  the  schools  of 
the  entire  country  or  even  a  considerable  part  of  it.  And  in 
any  one  city,  the  application  of  the  type-values  to  individuals 
would  be  much  less  liable  to  error  if  it  were  known  how  much 
allowance  should  be  made  for  the  difference  between  the  type 
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of  a  special  social  class  and  the  types  of  a  mixed  school  pop- 
ulation. Every  investigation  of  the  present  kind  should, 
theref  ore,  include  information  concerning  the  social  condition 
of  the  children.  The  tax-returns  are  available  for  this  pur- 
pose,  and  the  occupation  of  parents  is  also  of  use.  It  was 
not  possible  to  inquire  into  tax-returns  in  the  present  re- 
search,  but  some  facts  can  be  communicated  regarding  the 
physical  differences  between  the  children  of  professional  and 
business  men  and  those  of  manual  tradesmen.  The  occupa- 
tions included  under  these  heads  may  be  seen  in  the  following 
statement  of  the  occupations  of  the  fathers  of  2,000  St.  Louis 
children.  The  names  of  occupations  are  set  down  as  given 
by  the  pupils. 


FROFXSSIOlfS. 


Artist.... 
Chemist. 


8     Minister 

1     Medical  Student. 


CItU  Engineer 8     Mosician 


e 

1 

6 

8 

18 

Electrical  Engineer 4     Teacher 9 


Dentist. 


4     Photographer. 


Editor 6     Physician. 


Electrician 


8     Veterinarian. 


Lawyer 14  

Totol 76 


MBRCANTILB  CLASS. 


Agent 36 

Banker 2 

Book-keeper 40 

9 

8 

8 

8 

20 

8 

10 

1 


Broker 

Cashier 

Clerk 

Collector 

Contractor 

Dairyman 

Drugs. 

Dealer  in  Butter. 


Cattle 4 

Cloth 4 

Clothes 1 

Com 2 

Coal 4 

Feed  and  Flour 2 

Fish  and  Oysters 8 

Fruits 8 


Dealer  in  Furniture 6 

Hardware 2 

Hats 1 

Horses 1 

Lime 1 

Lumber 4 

Marble 1 

Pork 2 

Prodace 2 

Stationery 1 

Stone 1 

Tobacco 6 

Wall-paper 1 

Foreman 24 

Grocer 86 

Hotel-keeper 5 

Inspector,  Building 2 

Street 7 

Not  specified 1 

Jeweler 7 
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Insurance 4 

Manager 7 

Mannfactorer 85 

Merchant 148 

Merchant  Tailor 2 

News-depot 1 

Optician 2 

PoBtmaster 1 


President  of  Iron  Co 1 

Publisher 1 

Beal  Estate..  7 

Salesman 76 

Secretary  of  a  corporation 6 

Telegrapher 1 

Traveling  Salesman 9 

Undertaker 8 


Total 679 


MAJSfVAL  TRADES. 


Baker 24 

Barber 28 

Blacksmith 29 

Book-Binder 2 

Brewer 14 

Bricklayer 21 

Builder 9 

Batcher 40 

Carpenter 148 

Carriage  Bepairer 2 

Cigar  Packer 1 

Cloth  Sponger 1 

Compositor 2 

Confectioner 7 

Cook 6 

Cooper 87 

Coppersmith 1 

Cord-Wainer 1 

Dairyman 1 

Decorator 4 

Draughtsman 5 

Dressmaker 4 

Dyer 2 

Engineer 48 

Engraver 1 

Fireman 11 

Foundryman 2 

Gardener 5 

Gilder 1 

Glass  Blower 2 

Iron  Worker 8 

Laandryman 1 

Lithographer 1 

Locksmith 1 

Maker  of : 

Bags 2 

Baskets 1 

Belts 1 


Maker  of : 
Boilers.... 

Boxes 

Brashes . . . 
Candies  . . . 
Carriages  < 

Chains 

Chairs 

Cigars .... 
Collars.... 
Cornices... 
Harness . . . 
Lanterns.. 
Mattresses. 
Models... . 
Organs.... 
Patterns . . . 


7 

9 

8 

8 

16 

2 

2 

81 

1 

1 

2 

1 

1 

1 

1 

4 

Shoes 47 

Tobacco 8 

Trunks ...  1 

Wagons 6 

Watches 6 

Machinist 65 

Maltster 4 

Marble  Cutter 8 

Mechanic 42 

Miller 7 

Millwright 5 

Miner 1 

Molder 88 

Motorman 2 

Packer 6 

Painter 51 

Paper-Hanger 8 

Paver 4 

Pipe-Fitter 2 

Planer 1 

Plasterer 10 
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Plamber 18 

Polisher 1 

Potter 2 

Printer 19 

Paddler 1 

Saddler 12 

Selector  of  Tobacco 1 

Shoe  VamiBher 1 

Slater 1 

Stair  BuUder 4 

Stone  Mason 20 

Total 


TaUor 

Tanner 6 

Tinner 16 

Turner 

Upholsterer 

Vamisher 

Waterproof er  and  Painter 

Weaver 

Whitener 1 

Wood-Worker 81 


1086 


LABOBBBS. 


Baggageman 2 

Carriers,  Letter 9 

Carriers,  Paper 6 

Coal-heaver 1 

Driver 8 

Elevator  man 1 

Engine*cleaner 1 

Expressman 8 

Fireman 11 

Gripmaa 6 

Hostler 7 

Huckster 2 

Janitor 8 

Laborer 81 

Live-stock  driver 1 

Lumberman 1 

MlU-hand 4 


OUer 2 

Peddler I 

Policeman  and  watchman 2 

Porter 

Biverman 

Bailway-hand 12 

Saloon-keeper 

Sexton 

Shepherd 

Steward,  Hotel ... 

<<       Steamer.. 

i«       

Teamster 

Waiter 


Total 216 


MISCELLANBOUS. 


Captain  of  Steamer. 

Conductor 

Farmer 


*<  Independent" 

Pilot 

No  occupation  . 
'•Betlred" 


Total 


1 
14 
12 
1 
6 
T 
8 

Ik 


SUMMARY. 

Professions 76 

Mercantile  classes 679 

Manual  trades 1086 


Laborers.... 
Miscellaneous. 


216 
48 


Total 2000 
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The  number  of  children  of  rich  families  and  of  very  poor 
families  in  the  public  schools  is  small,  the  larger  part  of  the 
pupils  being  from  what  would  be  called  in  England  the  lower 
middle  class,  and  the  school  population  is  accordingly  more 
homogeneous  than  would  have  seemed  possible  at  the  first 
glance. 

The  difference  in  the  weight  of  children  of  the  professional 
and  merchant  class  is  probably  of  little  importance  until  the 
period  of  prepubertal  acceleration.  Such  at  least  is  the 
inference  from  Table  No.  13,  where  the  weights  of  these  two 
classes  are  compared. 

TABLE  No.  13. 

A  Comparison  of  the  Weights  of  the  Daughters  of  Manual  Trades- 
men WITH  THE  Weights  of  the  Daughters  of  Professional  Men 
AND  Merchants. 


Protessional  Men  and  Merchants. 


Manual  Tradesmen. 


Age  at 
Nearest 

Number  of 
Observa- 

Median 
Weight. 
(Kilo- 
grammes) 

Median 
Weight. 
(Kilo- 
grammes) 

Number  of 
Observa- 

Age at 
Ne&rest 

Birtliday. 

tions. 

tions. 

Birthday. 

6 

74 

19.58 

18.95 

287 

6 

7 

148 

20.63 

20.74 

604 

7 

8 

170 

28.00 

22.89 

728 

8 

9 

152 

25.48 

25.09 

688 

9 

10 

168 

27.61 

27.46 

651 

10 

11 

178 

30.68 

29.45 

569 

11 

12 

158 

33.86 

82.28 

556 

12 

13 

160 

39.04 

37.07 

402 

13 

U 

140 

43.59 

41.68 

251 

14 

15 

112 

47.49 

45.62 

145 

15 

16 

87 

50.16 

49.18 

52 

16 

17 

46 

53.58 

51.07 

24 

17 

What  is  true  of  weight  is  in  this  instance  probably  true  of 
the  physical  development  as  a  whole,  and  Table  No.  13  would 
seem  to  indicate  that  a  wide  difference  in  social  status  or 
material  prosperity  may  exist  without  much  influencing  the 
growth  of  children  up  to  the  prepubertal  acceleration.  But 
farther  investigation  is  necessary  before  a  generalization  can 
be  made.  It  must  suffice  here  to  state:  1.  The  daughters  of 
professional  men  and  merchants  are  very  little  heavier  than 
the  daughters  of  manual  tradesmen  until  the  period  of  pre- 
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pubertal  acceleration.  2.  The  weight  of  girls  is  much  more 
influenced  by  the  material  prosperity  or  social  status  of 
parents  during  and  immediately  after  the  period  of  pre- 
pubertal acceleration  than  in  the  earlier  years  of  growth. 

The  proportion  of  children  of  the  more  prosperous  class  in 
the  public  schools  is  not  the  same  in  all  grades.  In  the  higher 
grades,  containing  the  older  children,  the  number  from  pros- 
perous families  is  relatively  larger,  the  children  of  the  poor 
having  in  many  instances  been  compelled  to  leave  school  in 
order  to  earn  money.  Some  idea  of  the  extent  of  this  change 
may  be  gained  from  Table  No.  14,  in  which  the  per  cent,  of 
daughters  of  professional  men  and  merchants  and  daughters 
of  manual  tradesmen  is  given  at  each  age  and  school  grade. 
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The  ratio  betvireen  the  two  is  more  easily  grasped  when  the 
difference  between  the  classes  at  each  age  and  grade  is  stated, 
black  type  being  used  where  the  professional  and  merchant 
class  exceed  the  tradesmen's  daughters  and  lower  case  type 
where  the  contrary  is  true. 


Age. 

Kinder- 
garten. 

I. 

11. 

III. 

IV. 

V. 

VI. 

vn. 

% 

VUL 

6 
7 

8.9% 
6.1 

0.0 

8.9% 

6.8 
16.9 
18.7 

4.0 

1.6 
0.8 

% 
0.7 
15.7 
2.2 

18.0 
8.6 
8.9 
0.8 

% 

% 

% 

% 

% 

8 

0.6 
7.4 
1.1 

17.1 
6.7 
8.1 
1.1 
0.8 

9 

2.2 
15.0 
17.0 

8.0 
8.4 
9.1 
6.6 
1.6 

10 

0.7 
8.6 
6.9 
6.4 

7.4 
8.7 
6.6 

0.8 
0.1 
8.2 
4.1 
8.4 

8  6 

11 

12 
18 

0.6 
1.7 
4.4 

IK 

'  'i.*6* 

11.2 

11.8 

4.0 

14 

15 

16 

....       ••••I..,-       .w,-, 

4.9      so 

S.v 

^•«r 

The  number  of  boys  withdrawn  from  school  to  earn  money 
is  of  course  greater  than  the  number  of  girls  withdrawn. 
Thus  of  562  boys,  aged  6,  17.8  per  cent,  were  sons  of  pro- 
fessional men  or  merchants  and  42.9  per  cent,  sons  of  manual 
tradesmen,  while  at  age  14,  29.3  per  cent,  of  498  boys  were 
from  the  former  claAs  and  37  per  cent,  from  the  latter. 


Age 

at  Nearest 

Birthday. 

Number   of 
Individuals. 

Sons  of  Pro- 
fessional Men 
and  Merchants. 

Sons  of 

Manual 

Tradesmen. 

Others. 

6 
14 

662 
498 

17.8% 
29.3 

42.9% 
87.0 

89.8% 
88.7 

The  nationality  of  the  children  should  be  considered  in  an 
anthropometrical  inquiry.  It  is  well  known  that  children  of 
the  same  age  but  different  nationality  exhibit  differences  in 
physical  development.  The  annual  report  of  the  Superinten- 
dent of  Public  Schools,  issued  Aug.  1, 1891,  contains  in  Table 
V,  appendix,  page  XL VI,  a  statement  '*  Showing  the  Birth- 
place of  Pupils  Begistered  in  Each  School  for  the  Tear 
1890-91,"  from  which  the  number  of  pupils  in  the  schools  in 
which  the  measurements  were  made  has  been  taken  and  the 
following  percentages  calculated :  — 
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BIRTHPLACE    OF  46,870  PUPILS  IN  THB  ST.   LOUIS  PUBLIC  SCHOOLS. 

St.  Loals 79.26  % 

Other  Parts  of  the  United  States 16.92  •< 

Great  Britain 0.68  << 

Ireland 0.19  " 

German  States 1.97  " 

Other  Foreign  Countries 0.87  ** 

Unknown  .* 0.16  ** 

Total 100 


The  children  of  foreign  birth  are  too  few  to  affect  the 
results  of  the  measurements,  and  the  number  of  children  born 
in  or  near  St.  Louis  is  such  that  the  middle  values  obtained 
must  be  taken  as  characteristic  for  this  community. 

The  children  of  foreign  parentage  are  of  course  much  more 
numerous  than  those  of  foreign  birth.  The  number  of  Ger- 
mans is  especially  large.  The  median  weights  of  boys  and 
girls  whose  parents  were  born  in  Germany  are  compared  in 
Tables  No.  15  and  16,  with  children  of  American  parentage. 


TABLE  No.  16.* 

The  Weights  of  Girls  whose  Parents  were  born  in  Germany  com- 
pared WITH  THE  Weights  of  Girls  whose  Parents  were  born  in 
THE  United  States.! 


GERMAN. 

AMERICAN. 

Age  at 
Nearest 

Namber  of 
Observa- 

Median 
Weight. 
(Kilo- 
grammes) 

Median 
Weight. 
(Kilo- 
grammes) 

Number  of 
Observa- 

Age at 
Nearest 

Birthday. 

tions. 

tions. 

Birthday. 

6 

810 

19.16 

18.76 

398 

6 

7 

688 

20.86 

20.82 

861 

7 

8 

796 

23.17 

22.71 

1082 

8 

9 

796 

26.09 

26.07 

1028 

9 

10 

726 

27.66 

27.48 

1029 

10 

11 

768 

29.61 

29.98 

808 

11 

12 

716 

83.42 

33.17 

779 

12 

18 

618 

37.68 

88.29 

648 

18 

14 

881 

42.66 

48.12 

666 

14 

15 

186 

46.77 

46.90 

403 

16 

16 

86 

49.78 

60.06 

266 

16 

17 

49 

68.98 

62.12 

131 

17 

18 

48 

62.69 

64.03 

100 

18 

19 

22 

64.26 

62.90 

40 

19 

20 

62.67 

33 

20 

*  The  birth-place  of  the  girls  themselves  is  not  considered  in  this  table, 
t  A  few  were  bom  in  Canada. 
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TABLB  No.  16.^ 
Thk  Weights  or  Bots  whose  Pakxnts  wkrk  bork  ux  Gbrmant  Com- 

PABBD  WITH  THK  WEIGHTS  OW  BOTS  WHOSE  PARENTS  WBRB  BORN  IK 

THE  United  STATBS.f 


GERMAN. 

AMBRICAN. 

Age  at 

Nearest 

Birthday. 

Number  of 
Observa- 
tions. 

Median 

Weight. 

(Kilo- 

grammes) 

Median 
Weight. 
(Kilo- 
grammes) 

Namber  of 
Observa- 
tions. 

• 

Age  at 

Nearest 

Birthday. 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

158 
884 
426 
869 
870 
858 
885 
821 
166 
106 
26 

20.04 
21.98 
28.98 
26.64 
28.51 
81.21 
88.51 
85.92 
89.59 
44.68 
52.22 

19.66 
21.67 
28.91 
26.08 
28.49 
81.26 
88.45 
85.96 
40.84 
47.25 
52.10 
55.14 

268 
756 
907 
878 
847 
668 
549 
487 
852 
219 
92 
40 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

The  difference  ia  weight  is  seen  to  be  of  no  great  impor- 
tance. 

In  the  absence  of  special  investigations  of  the  influence  of 
social  condition  and  the  nationality  of  parents  on  the  growth 
of  children,  it  is  impossible  to  estimate  accurately  to  what 
degree  middle  valuosy  calculated  without  regard  to  social  con- 
dition and  nationality*  are  affected  by  these  factors.  The 
data  presented  in  this  chapter  go  to  show  that  the  middle 
values  of  St.  Louis  children  are  little  influenced  by  consider- 
able differences  in  social  condition  before  the  period  of 
prepubertal  acceleration  and  are  not  very  largely  influenced 
by  such  differences  during  this  period.  Further,  these  values 
are  at  no  time  much  affected  by  differences  in  nationality  of 
parents  not  greater  than  those  existing  between  Germans  and 
Americans.  But  the  whole  question  evidently  requires  ex- 
tended study  of  data  difficult  or  impossible  of  collection  by 
private  hands. 


^  The  birth-place  of  the  boys  themselves  is  not  considered  in  this  table. 
t  A  few  were  born  in  Canada. 


CHAPTER    V. 

PERCENTILE  GRADES  OF  WEIGHT,  HEIGHT  STANDING,  HEIGHT  SITTING,  SPAN 
OF  ARMS,  GIRTH  OF  CHEST,  LENGTH  OF  HEAD,  WIDTH  OF  HEAD,  HEIGHT  OF 
FACE  FROM  ROOT  OF  NOSE  TO  POINT  OF  CHIN,  WIDTH  OF  FACE,  AND  HEIGHT 
OF  FACE  FROM  HAIR  LINE  TO  POINT  OF  CHIN. 

The  Percentile  Grades  of  weight,  height,  etc.,  presented  in 
Tables  No.  17  to  No.  28,  inclusive,  are  represented  graphically 
in  Plates  V  to  XXIV.  By  their  aid,  the  percentile  rank  of 
an  individual  in  respect  of  weight,  span  of  arms  or  any  physi- 
cal dimension  included  in  the  tables  can  be  easily  and  quickly 
determined.  Suppose,  for  example,  the  percentile  rank  of  a 
boy,  aged  11,  weighing  32  kg.  was  desired.  A  horizontal  line 
is  drawn  from  32  in  the  column  of  kilogrammes  on  the  left  of 
Plate  V  to  the  curve  of  age  11,  and  a  perpendicular  is  dropped 
from  the  point  of  intersection  to  the  scale  of  percentile 
grades  at  the  bottom  of  the  plate.  The  perpendicular  falls  at 
60  per  cent.  Hence  the  boy  is  heavier  than  60  per  cent,  of 
boys  of  his  age  and  lighter  than  40  per  cent. 

Other  facts  are  made  plain  by  these  curves.  The  increase 
at  any  percentile  grade  during  one  or  more  years  is  expressed 
by  the  distance  between  the  curves  at  that  grade.  Thus,  in 
Plate  V,  the  gain  in  weight  of  the  type-boy  in  the  15  per- 
centile grade  during  the  years  6  to  11  inclusive  is  9.3  kg.,  and 
the  gain  at  the  85  percentile  grade  during  the  same  year  13.0 
kg.  The  difference  in  size  between  large  and  small  boys  of 
the  same  age  appears  in  the  inclination  of  the  curve  to  its 
axis,  the  slope  being  steepest  in  the  years  of  quickest  growth. 
And  finally,  the  tendency  of  the  greater  number  of  individuals 
to  approximate  the  middle  value  of  their  group  is  illustrated, 
the  inclination  of  each  curve  being  much  less  at  the  central 
part  than  at  the  ends,  where  the  giants  and  the  dwarfs  are 
found.     The  principal   service  of  such  curves,  however,  is  to 

determine  percentile  rank. 

(311) 
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The  ratio  between  the  two  is  more  easily  grasped  when  the 
difference  between  the  classes  at  each  age  and  grade  is  stated , 
black  type  being  osed  where  the  professional  and  merchant 
class  exceed  the  tradesmen's  daughters  and  lower  case  type 
where  the  contrary  is  true. 


Age. 

Kinder- 
garten. 

I. 

II. 

III. 

IV. 

V. 

VI. 

vn. 

% 

vni. 

6 
7 

8.9% 
6.1 

0.0 

f  ••••••• 

8.9% 

6.8 
15.9 
18.7 

4.0 

1.6 
0.8 

% 
0.7 
15.7 
2.2 

18.0 
8.5 
8.9 
0.8 

% 

% 

% 

% 

% 

8 

0.6 
7.4 
1.1 

17.1 
5.7 
8.1 
1.1 
0.3 

9 

2.2 
15.0 
17.0 

3.0 
8.4 
9.1 
5.6 
1.5 

10 

0.7 
8.6 
6.9 
6.4 

7.4 
3.7 
5.6 

0.8 
0.1 
8.2 
4.1 
8.4 
8.5 
4.9 

11 

12 
13 

0.6 
1.7 
4.4 
1.6 
5.9 

"5.6* 

14 

11.2 

16 

AM,  9ml 

11.8 

16 

4.0 

....•..•  ..,....., 

v.w 

The  number  of  boys  withdrawn  from  school  to  earn  money 
is  of  course  greater  than  the  number  of  girls  withdrawn. 
Thus  of  562  boys,  aged  6,  17.8  per  cent,  were  sons  of  pro- 
fessional men  or  merchants  and  42.9  per  cent,  sons  of  manual 
tradesmen,  while  at  age  14,  29.3  per  cent,  of  498  boys  were 
from  the  former  class  and  37  per  cent,  from  the  latter. 


Age 

at  Nearest 

Birthday. 

Number   of 
Individuals. 

Sons  of  Pro- 
fessional Men 
and  Merchants. 

Sons  of 

Manual 

Tradesmen. 

Others. 

6 
14 

562 
498 

17.8% 
29.8 

42.9% 
87.0 

89.8% 
38.7 

The  nationality  of  the  children  should  be  considered  in  an 
anthropometrical  inquiry.  It  is  well  known  that  children  of 
the  same  age  but  different  nationality  exhibit  differences  in 
physical  development.  The  annual  report  of  the  Superinten- 
dent of  Public  Schools,  issued  Aug.  1, 1891,  contains  in  Table 
V,  appendix,  page  XL VI,  a  statement  '*  Showing  the  Birth- 
place of  Pupils  Registered  in  Each  School  for  the  Year 
1890-91,"  from  which  the  number  of  pupils  in  the  schools  in 
which  the  measurements  were  made  has  been  taken  and  the 
following  percentages  calculated:  — 
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TABLB  No.  16.* 
Thb  Weights  of  Bots  whosb  Pabbnts  wbiue  born  in  OxBMAxrr  Ck>M- 

PABBD  WITH  THB  WBIGHTS  OF  BOT8  WHOSB  PaBBNTS  WBBB  BORN  Of 
THB  UNITBD  8TATBS.t 


GBBMAN. 

AMERICAN. 

Age  at 

Nearest 

Birthday. 

Number  of 
Observa- 
tions. 

Median 

Weight. 

(Kilo- 

grammes) 

Median 

Weight. 

(KUo- 

grammes) 

Nnmber  of 
Observa- 
tions. 

• 

Age  at 

Nearest 

Birthday. 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

158 
884 
426 
869 
870 
858 
885 
821 
166 
106 
26 

20.04 
21.98 
28.98 
26.64 
28.51 
81.21 
88.51 
85.92 
89.59 
44.68 
52.22 

19.66 
21.67 
28.91 
26.08 
28.49 
81.26 
88.46 
85.96 
40.84 
47.26 
62.10 
65.14 

268 
756 
907 
878 
847 
668 
549 
487 
852 
219 
92 
40 

6 
7 
8 
9 

10 
11 
12 
18 
14 
15 
16 
17 

The  difference  in  weight  is  seen  to  be  of  no  great  impor- 
tance. 

In  the  absence  of  special  investigations  of  the  influence  of 
social  condition  and  the  nationality  of  parents  on  the  growth 
of  children,  it  is  impossible  to  estimate  accurately  to  what 
degree  middle  values,  calculated  without  regard  to  social  con- 
dition  and  nationality,  are  affected  by  these  factors.  The 
data  presented  in  this  chapter  go  to  show  that  the  middle 
values  of  St.  Louis  children  are  little  influenced  by  consider- 
able differences  in  social  condition  before  the  period  of 
prepubertal  acceleration  and  are  not  very  largely  influenced 
by  such  differences  during  this  period.  Further,  these  values 
are  at  no  time  much  affected  by  differences  in  nationality  of 
parents  not  greater  than  those  existing  between  Germans  and 
Americans.  But  the  whole  question  evidently  requires  ex- 
tended study  of  data  difficult  or  impossible  of  collection  by 
private  hands. 


*  The  birth-place  of  the  boys  themselves  Is  not  considered  In  this  table, 
t  A  few  were  born  In  Canada. 


CHAPTER    V. 

PBRCSNTILB  GRADES  OF  WEIGHT,  HEIGHT  STANDING,  HEIGHT  SITTING,  SPAN 
OF  ARMS,  GIRTH  OF  CHEST,  LENGTH  OF  HEAD,  WIDTH  OF  HEAD,  HEIGHT  OF 
FACE  FROM  ROOT  OF  NOSE  TO  POINT  OF  CHIN,  WIDTH  OF  FACE,  AND  HEIGHT 
OF  FACE  FROM  HAIR  LINE  TO  POINT  OF  CHIN. 

The  Percentile  Grades  of  weight,  height,  etc.,  presented  in 
Tables  No,  17  to  No.  28,  inclusive,  are  represented  graphically 
in  Plates  V  to  XXIV.  By  their  aid,  the  percentile  rank  of 
an  individual  in  respect  of  weight,  span  of  arms  or  any  physi- 
cal dimension  included  in  the  tables  can  be  easily  and  quickly 
determined.  Suppose,  for  example,  the  percentile  rank  of  a 
boy,  aged  11,  weighing  32  kg.  was  desired.  A  horizontal  line 
is  drawn  from  32  in  the  column  of  kilogrammes  on  the  left  of 
Plate  V  to  the  curve  of  age  11,  and  a  perpendicular  is  dropped 
from  the  point  of  intersection  to  the  scale  of  percentile 
grades  at  the  bottom  of  the  plate.  The  perpendicular  falls  at 
60  per  cent.  Hence  the  boy  is  heavier  than  60  per  cent,  of 
boys  of  his  age  and  lighter  than  40  per  cent. 

Other  facts  are  made  plain  by  these  curves.  The  increase 
at  any  percentile  grade  during  one  or  more  years  is  expressed 
by  the  distance  between  the  curves  at  that  grade.  Thus,  in 
Plate  V,  the  gain  in  weight  of  the  type-boy  in  the  15  per- 
centile grade  during  the  years  6  to  11  inclusive  is  9.3  kg.,  and 
the  gain  at  the  85  percentile  grade  during  the  same  year  13.0 
kg.  The  difference  in  size  between  large  and  small  boys  of 
the  same  age  appears  in  the  inclination  of  the  curve  to  its 
axis,  the  slope  being  steepest  in  the  years  of  quickest  growth. 
And  finally,  the  tendency  of  the  greater  number  of  individuals 
to  approximate  the  middle  value  of  their  group  is  illustrated, 
the  inclination  of  each  curve  being  much  less  at  the  central 
part  than  at  the  ends,  where  the  giants  and  the  dwarfs  are 
found.  The  principal  service  of  such  curves,  however,  is  to 
determine  percentile  rank. 
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CHAPTER  VI. 


SBXUAL  DIFFSRBMGBS  IN   GROWTH. 


When  the  curves  of  growth  in  weight*  height  standing, 
height  sitting,  span  of  arras  and  girth  of  chest  are  drawn  on 
the  same  system  of  co-ordinates,  as  has  been  done  in  Plates 
XXV  to  XXIX  inclusive,  the  attention  of  the  observer  is 
arrested  by  the  extraordinary  difference  in  the  development 
of  girls  and  boys  during  the  period  of  prepubertal 
acceleration.  Girls  enter  this  time  of  rapid  growth  at  age  11 
or  12,  two  years  earlier  than  boys,  and  during  several  years  are 
larger  than  boys  of  the  same  age.  The  period  during  which 
girls  are  larger  than  boys  does  not  correspond  exactly  with 
the  period  of  accelerated  development,  but  begins  and  ends 
a  little  later.  The  ages  at  which  girls  begin  and  cease  to  be 
larger  than  boys  are  given  in  the  foUbwing  table.     The  ages 


TABLE  No.  29. 
Agbs  at  which  Girls  begin  and  cbasb  to  bb  larobr  than  Bots. 


Age  at  which  Girls  begin 
to  be  larger  than  Boys. 

Age  at  which  Girls  cease 
to  be  larger  than  Boys. 

DIMRNSION. 

Percentile  Grades. 

Percentile  Grades. 

26 

50 

75 

25 

50 

76 

Wei  crht .... 

12A-yr8. 

lift" 

12A   " 

12iVyrs. 

iiA  •• 

11t4    " 

ll}i " 

ll-ftyrs. 

lli^  " 

HA  •' 

HA   " 
12       " 

16Ayrs. 

left  •« 

15iVyrs. 

IS" 

14A   " 
15       ** 

15        <' 

16A  " 

Height  Standing 

Height  sitting 

Soan  of  arms 

Girth  of  chest 

Height  of   face  from 
hair  line  to  point  of 
chin  .••.••  ......  ... 

It/ 

are  nearly  the  same  for  the  same  percentile  grade  in  all  five 
dimensions.     An  examination   of  plates  XXX   to   XXXVI 
(324) 
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shows  that  the  sexual  difference  just  noted  is  not  present  in 
expansion  of  chesty  or  in  strength  of  squeeze,  or  in 
any  head  or  face  measurement  except  height  of  face  from 
hair-line  to  point  of  chin.  Boys  have  therefore  a  larger  ex- 
pansion of  the  chest,  greater  strength  of  squeeze  and  greater 
length  and  width  of  head  and  height  and  width  of  face  than 
girls  throughout  their  period  of  growth. 

An  interesting  comparison  can  be  made  of  the  duration  of 
the  period  in  which  girls  are   larger  than  boys.     It  appears 

Duration  of  the  Period  during  which  Girls  are  larger  than  Bots. 


DIMENSION. 


Percentile  Grades. 


Weight 

Height  standing, 
Height  sitting... 
Span  of  arms  . . ; 
Girth  of  chest... 


8 A  J". 
»A 


that  the  period  is  shortest  in  span  of  arms  and  is  considerably 
longer  in  height  sitting  than  in  any  other  dimension. 

The  age  at  which  girls  begin  to  be  larger  than  boys  differs 
at  different  percentile  grades,  big  girls  (75  percentile  grades) 
beginning  to  be  larger  than  big  boys  at  an  earlier  age  than 
that  at  which  small  girls  begin  to  exceed  small  boys.  A 
difference  is  seen  also  in  the  duration  of  the  period  in  which 
girls  are  larger  than  boys:  the  small  girls  keep  their 
superiority  during  a  longer  time  than  the  larger  girls. 

Sexual  differences  are  further  displayed  in  Plates  XXXVII 
to  XLI,  inclusive,  in  which  the  percentile  curves  of  both  sexes 
are  drawn  one  a  short  distance  under  the  other,  and  the  points 
at  which  girls  begin  and  cease  to  be  heavier  than  boys  joined 
by  heavy  unbroken  lines.  The  early  superiority  of  large 
girls  and  the  relative  early  loss  of  their  superiority  is  seen  in 
all  the  plates.  The  fact  that  the  period  during  which  big  girls 
are  larger  than  big  boys  is  shprter  than  the  period  during  which 
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little  girls  are  larger  than  little  boys  is  very  clearly  demon- 
strated by  Plates  XXXVIII,  Height  Standing,  XXXIX, 
Height  Sitting  and  XL,  Span  of  Arms ;  it  can  be  seen  also 
in  Plate  XXXVII,  Weight,  and  XLI,  Girth  of  Chest,  if  the 
ninety  and  the  five  percentile  grades,  in  which  the  small 
number  of  observations  has  probably  led  to  error,  are 
neglected. 


CHAPTER    VII. 


THE   RATE   OF   GROWTH. 


The  Absolute  Annual  Increase  is  the  gain  in  weight  or  height, 
etc.,  during  the  twelve  preceding  months ;  thus,  the  absolute 
annual  increase  in  height  at  age  7  is  the  gain  in  weight  during 
the  twelve  months  from  age  6  to  age  7,  obtained  by  subtract- 
ing the  average  or  median  weight  at  age  6  from  that  at  age  7. 

The  absolute  annual  increase  of  height  standing,  weight  and 
span  of  arms  is  shown  in  Plate  XLII  and  Tables  No.  30,  31 
and  32.  In  all  three,  the  maximum  for  girls  is  at  age  13  and 
the  maximum  for  boys  at  age  15.  The  same  may  be  said  of 
the  curves  for  height  sitting,  girth  of  chest  and  strength  of 
squeeze,  in  Plate  XLIII,  from  Tables  No.  33,  34,  44  and  45, 
although  the  curves  are  less  regular,  owing  to  the  observations 
being  more  difficult  than  those  from  which  the  preceding  plate 
was  constructed.  In  all  six  curves,  the  small  number  of  ob- 
servations at  age  17  and  18  cause  the  median  values  at  those 
ages  to  be  less  reliable  than  at  other  ages. 

The  Relative  Annual  Increase  is  the  increase  for  any  year 
divided  by  the  average  value  at  that  year;  thus,  the  relative 
annual  increase  in  weight  at  age  7  is  the  difference  between 
the  average  weight  at  age  6  and  age  7  divided  by  the  average 
weight  at  age  6.  The  relative  annual  increase  gives  a  truer 
idea  of  growth  than  the  absolute  annual  increase,  because  the 
fatter  value  is  entangled  with  the  size  of  the  individual  meas- 
ured. The  absolute  increase  is  commonly  greater  in  a  big 
boy  than  in  a  small  boy,  and  yet  the  rate  of  growth  may  be 
the  same.     The  relative  annual  increase  is  free  of  such  errors. 

The  relative  annual  increase  in  strength  of  squeeze,  weight, 
height  standing,  height  sitting,  span  of  arms  and  girth  of 
chest  is  drawn  in  Plate  XLIV.  The  gain  in  weight  during  the 
prepubertal  acceleration  is  extraordinary  in  both  girls  and 
boys,  as  is  the  rapid  fall  immediately  thereafter.  The  quick- 
ness of  growth  in  height  standing  of  boys  is  slightly  greater 
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inechaDical  motion  and  other  foiiDS  of  dissipation  of  energy 
making  up  the  ordiimrj  output  ol'  life,  aad,  in  addition,  with 
the  extraordinary  function  of  storing  energy  in  the  increa=e 
of  tissue  which  coustitulea  growth. 

In  view  of  these  facts,  Plate  XLV  cannot  fait  to  be  instruct- 
ive. It  bhowa  the  ratio  of  spau  of  arms,  height  sitting,  chest- 
girth,  weight,  strength  of  squeeze  with  right  hand,  and  five  head 
and  face  measurements  to  height  atanding.  Height  standing 
is  here  expressed  by  an  abscissa,  and  the  percentage  relation 
of  weiglit  and  the  other  dimensions  are  displayed  in  curves. 
Of  alt  these,  span  of  arms  most  closely  approximates  the 
height,  the  difference  being  less  than  one  per  cent,  of  the 
latter  from  age  6  to  11  and  scarcely  more  than  2  per  cent, 
in  subseqaent  ages.  Span  of  arms  in  both  sexe^  is  therefore 
nearly  the  same  as  height  standing  throughnut  the  period  of 
olneryation,  becoming  very  slightly  greater  than  the  height  as 
growth  progresses.  The  height  sitting  and  the  girth  of  chest 
run  a  parallel  course  and  are,  moreover,  nearly  equal,  the 
girth  of  chest  being  about  i  per  cent,  less  than  the  height 
siUing.  They  increase  a  little  less  rapidly  than  the  height, 
showing  a  decline  of  about  4  per  cent,  in  thirteen  years. 
Height  sitting  and  chest-girth  are  not  far  from  half  the  height 
standing. 

Far  different  is  the  development  of  weight  and  strength  of 
squeeze.  These  increase  much  more  rapidly  than  height,  for 
at  age  6  the  height  stands  to  weight  in  the  ratio  of  100  to  18 
and  to  strength  of  squeeze  as  100  to  6,  while  at  age  16  these 
ratios  are  100  to  34  and  100  to  about  16,  respectively.  The 
I  parallelism  in  the  development  of  weight  and  strength  of 
I  squeeze  is  of  much  interest.  The  dimensions  of  head  and 
face  increase  somewhat  less  rapidly  than  the  height.  The 
length  of  bead,  for  example,  falls  from  iVtb  of  the  height,  at 
age  6,  to  about  iVth  at  age  18. 
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duriug  the  years  6  and  7  thao  at  any  other  time,  and  in 
girls  ia  nearly  as  great  in  these  years  as  in  the  period  of 
acceleration.  The  curve  of  girls'  height  sitting  is  very  similar 
to  that  of  girls'  height  standing,  in  both,  the  rate  of  growth 
is  more  uniform  than  in  weight.  Indeed,  Ihe  period  of  acoel- 
eratioD  in  the  last  named  dimension  is  greater  than  in  any  of 
the  others.  The  relative  annual  increase  of  boys'  height  sit- 
ting seems  almost  atypical,  by  reason  of  its  sharp  ascent 
and  9  and  its  failure  to  sink  after  age  IG. 
le  latter  feature  is  perhaps  due  to  an  error  in  the  average 
line  caused   by  the    small  number  of  observations    at   age 

17.  I  am  unable  to  explain  the  ascent  at  ages  9  and 
10.  The  growth  in  span  of  arms  is  somewhat  more  rapid 
at  ages  7  and  8  than  during  the  prepubertal  acceleration. 
The  curve  of  girl^'  girth  of  cheat  differs  from  the  usual 
type  in  its  sudden  rise  at  age  11,  the  increase  at  th:it  year 
appearing  slightly  greater  than  at  age  13.  The  boys' 
curve,  on  the  contrary,  agrees  very  well  with  the  curves  of 
weight,    height,    etc.,    except    that   the    curve    rises   at   age 

18,  where  the  number  of  observations,  it  may  be  repeated, 
is  perhaps   too  small    for  very  sure  work.     The  quickness  i 
with  which   the    strength    of  squeeze    decreases   after  age   7 
is  certainly  remarkable,  as  is  the  sharpness  with  which  the  ' 
prepubertal  acceleration  is  shown. 

Attention  will  be  called  in  chapter  IX,  to  the  importance 
in  children  of  the  relation  between  height  and  weight,  girth  of 
chest  and  other  physical  dimensions.  Unusual  height,  it  will 
be  pointed  out,  is  commonly  a  disadvantage,  because  it  entails 
an  unusual  loss  of  energy.  If  such  individuals  have  a  weight 
and  girth  of  chest, etc.,  so  much  above  the  common  as  to  com- 
pensate their  excessive  height,  they  are  likely  to  be  able  to 
meet  all  demands  on  their  strength.  If  they  do  not  possess 
this  compensatory  development,  they  will  probably  be  unable 
to  meet  any  excessive  demand.  Thus  the  question  of  bow  far 
this  compensation  exists  in  any  individual,  or.  more  broadly 
stated,  the  question  what  weight,  girth  of  chest,  etc.,  should 
accompany  any  given  height,  becomes  of  the  greatest  in- 
terest. This  interest,  it  should  be  remarked,  is  unusually 
great  in  the  case  of  children,  for  children  are  taxed  with  the 
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It  is  a  well-knoffn  fact  that  cliiMren  of  the  prosperous 
classea  are  better  developed  physically  than  the  children  of 
the  poor.  It  has  beeu  suggested  that  the  childicn  of  poor 
parents  are  not  so  successful  in  school  work  as  the  children 
of  the  rich,  and  that  the  poor  children  are  compelled  to  leave 
school  at  an  earlier  age  than  the  rich,  and  for  these  reasons 
are  relatively  lese  numerous  than  the  rich  in  Ihe  higher  grades. 
According  to  this  idea,  the  better  physical  development  of 
the  children  of  the  same  age  in  the  higher  grades,  as  illus- 
trated above  in  boys  aged  11,  is  due  to  the  preponderance  in 
the  higher  grades  of  the  well  nourished  children  of  the  rich. 
This  may  be,  and  probably  in,  a  factor  in  the  phenomenon, 
but  is  surely  only  a  partial  influence. 

For  when  children  of  the  same  age  and  as  nearly  as  possible 
of  the  same  social  class  are  weighed  and  the  weights  dis- 
tributed by  school  grade,  it  is  found  that  they  follow  the  law 
established  for  the  whole  material  irrespective  of  social  coodi- 
tioD.  A  glance  at  Plate  XLVI,  derived  from  Table  No.  36, 
will   convince    the   reader   of   the   truth    of   this   statement. 


Porter  —  The  Growth  of  St.  Louis  ChUdren. 
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Further  evidence  is  afforded  by  Table  No.  37,  in  which  the 
daughters  of  profeuioaal  men  are  divided  into  two  equal- 
groups,  in  the  manner  explained  on  page  177  of  The  Physioal 
Basis  of  Precocity  and  Dullness,  one  group  containing  the 
fifty  per  cent  who  are  found  in  the  upper  grades,  the  other 
the  fifty  per  cent  found  in  the  lower  graded.     It  should  be 

TABLB   Ho.  ST. 


1 

3  ^ 

Scbool  Gradus. 

Ill 

III 

Scliool  Grades. 

ill 

*lf 

7 

60 

Eg.,  10  i. 

20.29 

30.81 

90  I,  II. 

60 

8 

6L'.5 

Etg.,  97  I. 

82, til 

2H.76 

3  1,  II,  in. 

G2.6 

9 

S3.D 

24.52 

25.07 

31  11.  Ill,  IV,  V. 

rh.s 

10 

B7.6 

[,  II.  IS  111, 

27.19 

27.64 

52  111,  IV,  V,  VI. 

67.6 

1,  II,  III,  28  IV. 

38.76 

31.37 

73  IV,  V,  VI.  VII, 

68.0 

13 

60 

I,  II,  111,  81  IV. 

IW.flS 

»4.0B 

19  IV,  V,  VI,  VII 

50 

IS 

N.E 

II,  111,  IV,  7S  V. 

88,*6 

39.B6 

2av,vi,vi[,viii. 

65.6 

13 

remarked  that  this  method  of  division  diminishes  the  con- 
spicuousness  of  the  difference  between  lower  and  higher 
grades  by  not  presenting  the  weights  for  outlying  grade?,  but 
for  a  small  number  of  observations  it  is  much  more  reliable 
than  the  method  of  which  Table  No.  36  is  an  illustration. 

The  results  of  this  study  of  the  weights  of  girls  from 
the  same  social  class  distributed  by  scbool  grade  confirm  the 
concluBion  reached  in  the  publioittions  cited  above,  namely 
that  successful  pupiU  are  larj^er  (hiin  the  unsuccessful. 


CHAPTER    IX. 

THE  APPLICATION  TO  INDIVIDUAL  SCHOOL  CHILDREN  OF  THE  MEAN  VALUES 
DSBIVED  FROM  ANTHROPOLOGICAL  MEASUREMENTS  BY  THE  GENERALIZINe 
METHOD. 

The  data  for  the  studies  described  in  this  work  can  be  col- 
lected either  by  the  **  generalizing  "  or  by  the  **  individualiz- 
ing "  plan.  In  the  former,  a  great  number  of  measurements 
is  made  but  once  on  individuals  of  different  ages,  and  the 
measurements  classified  according  to  age.  In  the  latter,  the 
same  individuals  are  measured  yearly  or  oftener  during  their 
period  of  growth,  and  the  measurements  classified  also  by 
age.  The  generalizing  method,  the  one  pursued  in  the  present 
investigation,  is  rapidly  and  easily  carried  out,  whereas  the 
individualizing  method  demands  for  its  execution  exceptional 
opportunities  and  exceptional  patience,  requiring  not  only 
that  the  measurements  be  made  and  the  records  kept  through 
two  decades,  but  that  the  number  of  children  measured  in  the 
early  years  of  this  long  period  be  very  great,  lest  death  and 
desertion  so  thin  the  ranks  that  those  remaining  to  the  end 
shall  be  too  few  to  yield  trustworthy  conclusions.  Both 
methodn,  when  applied  to  the  same  material,  give  identical 
results  with  regard  to  means,  including  those  of  subdivisions 
as  well  as  those  of  the  whole  number  of  observations.  The 
individualizing  method  does  more. 

The  importance  of  the  individualizing  method  has  been  much 
emphasized,  for  the  reason  that  it  can  give  information  without 
which  the  laws  derived  from  means  cannot,  in  the  present  state 
of  knowledge,  be  applied  to  individuals.  Before  this  appli- 
cation can  be  made,  it  is  necessary  to  know  the  degree  of  prob- 
ability that  an  individual,  who  at  a  given  age  stands  at  a  certain 
deviation  from  the  mean  of  any  dimension  will  show  the  same 
deviation  at  other  ages;  for  example,  the  degree  of  probability 
that  a  girl  whose  height  at  age  8  is  122.06  cm.,  and  who 
therefore  deviates  3.7  cm.,  or  +ld  from  the  mean  of  her  age 
(118.36  cm.),  will  deviate  to  the  same  degree  (+ld)  from 
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mechanical  motion  and  other  forms  of  dissipation  of  energy 
making  np  the  ordinary  ontpnt  of  life,  and,  in  addition,  with 
the  extraordinary  function  of  storing  energy  in  the  increase 
of  tissue  which  constitutes  growth. 

In  view  of  these  facts,  Plate  XLY  cannot  fail  to  be  instruct- 
ive. It  shows  the  ratio  of  span  of  arms,  height  sitting,  chest- 
girth,  weight,  strength  of  squeeze  with  right  hand,  and  five  head 
and  face  measurements  to  height  standing.  Height  standing 
is  here  expressed  by  an  abscissa,  and  the  percentage  relation 
of  weight  and  the  other  dimensions  are  dispbiyed  in  curves. 
Of  all  these,  span  of  arms  most  closely  approximates  the 
height,  the  difference  l^eing  less  than  one  per  cent,  of  the 
latter  from  age  6  to  11  and  scarcely  more  than  2  )>er  cent, 
in  subsequent  ages.  Span  of  arms  in  both  sexes  is  therefore 
nearly  the  same  as  height  standing  throughout  the  period  of 
observation,  becoming  very  slightly  greater  than  the  height  as 
growth  progresses.  The  height  sitting  and  the  girth  of  chest 
run  a  parallel  course  and  are,  moreover,  nearly  equal,  the 
girth  of  chest  being  about  2  per  cent,  less  than  the  height 
sitting.  They  increase  a  little  less  rapidly  than  the  height, 
showing  a  decline  of  about  4  per  cent,  in  thirteen  years. 
Height  sitting  and  chest-girth  are  not  far  from  half  the  height 
standing. 

Far  different  is  the  development  of  weight  and  strength  of 
squeeze.  These  increase  much  more  rapidly  than  height,  for 
at  age  6  the  height  stands  to  weight  in  the  ratio  of  100  to  18 
and  to  strength  of  squeeze  as  100  to  6,  while  at  age  16  these 
ratios  are  100  to  34  and  100  to  about  16,  respectively.  The 
parallelism  in  the  development  of  weight  and  strength  of 
squeeze  is  of  much  interest.  The  dimensions  of  bead  and 
face  increase  somewhat  less  rapidly  than  the  height.  The 
length  of  head,  for  example,  falls  from  ^th  of  the  height,  at 
age  6,  to  about  -j^th  at  age  18. 


CHAPTER    VIII. 

THE      RELATION      BETWEEN       THE     PHYSICAL     DEVELOPMENT      OF      SCHOOL 
CHILDREN  AND  THEIR  CAPACITY    FOR    MENTAL  LABOR. 

In  Vol.  VI,  No.  7  of  the  Transactions  of  the  Academy  of 
Science  of  Si.  Louis,  issued  March  21,  1893,  I  demonstrated 
that  children  who  possess  more  than  the  ordinary  power  of 
mental  labor,  as  measured  by  their  progress  in  their  studies, 
are  heavier,  taller  and  larger  in  girth  of  chest  and  in  width  of 
head  than  their  less  gifted  companions  of  the  same  age.  A 
more  extended  statement  of  these  observations  was  presented 
to  the  Berliner  Gesellschaft  fur  Anthropologie,  Ethnologic 
und  Urgeschichte,  July  15,  1893,  and  appears  in  Virchow's 
Zeitschrift  ftir  Ethnologic  under  the  title  Untersuchungen  der 
Schulkinder  in  Bezug  auf  die  physischen  Grundlagen  ihrer 
geistigen  Entwickelung.  In  these  papers,  the  material  was 
the  total  number  of  observations  irrespective  of  the  social 
condition  of  parents.  An  example,  selected  from  Tables  Nos. 
2  and  4,  page  165  and  167,  of  The  Physical  Basis  of  Pre- 
cocity and  Dullness,  will  illustrate  the  result  of  the 
inquiry.  Pupils  aged  11  are  found  in  Grades  I,  II,  III,  IV, 
V  and  VI  of  the  St.  Louis  Public  Schools,  as  the  following 
table   shows.     The   59  boys  of   Grade  I,  the    lowest   grade, 

TABLE   No.  35. 

Median  Weight  of  Boys  aged  U  distributed  by  School  Grade. 

No.  of  Boys  Median 

Grades.  Weighed.  Weight. 

1 69  28  83  Kg. 

II 311  29.74    ** 

III 664  30.92    " 

IV 646  31 .43    " 

V , 128  32  41    «* 

VI 33  33.29    " 

weigh  less  than  the  boys  of  Grade  II,  and  these,  again,  are 
lighter  than  the  boys  in  higher  grades. 
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It  is  a  well-known  fact  that  children  of  the  prosperous 
classes  are  better  developed  physically  than  the  children  of 
the  poor.  It  has  been  suggested  that  the  children  of  poor 
parents  are  not  so  successful  in  school  work  as  the  children 
of  the  rich,  and  that  the  poor  children  are  compelled  to  leare 
school  at  an  earlier  age  than  the  rich,  and  for  these  reasons 
are  relatively  less  numerous  than  the  rich  in  the  higher  grades. 
According  to  this  idea,  the  better  physical  development  of 
the  children  of  the  same  age  in  the  higher  grades,  as  illus- 
trated above  in  boys  aged  11,  is  due  to  the  preponderance  in 
the  higher  grades  of  the  well  nourished  children  of  the  rich. 
This  may  be,  and  probably  is,  a  factor  in  the  phenomenon, 
but  is  surely  only  a  partial  influence. 

For  when  children  of  the  same  age  and  as  nearly  as  possible 
of  the  same  social  class  are  weighed  and  the  weights  dis- 
tributed by  school  grade,  it  is  found  that  they  follow  the  law 
established  for  the  whole  material  irrespective  of  social  condi- 
tion. A  glance  at  Plate  XLVI,  derived  from  Table  No.  36, 
will  convince  the   reader  of  the  truth   of   this  statement. 


PoHer  —  The  Growth  of  St.  Louis  Children, 


837 


CO 
00 

o 

< 


M 

GO 

M 

< 
P 
$Q 

•< 

o 

GO 
« 

H 
H 
33 
O 

■< 

Q 

M 

33 

H 

O 

H 
33 
O 

M 

M 


2: 

M 


O 

^^ 

o 
o 

o 

CO 


S 


s 


C4 

eo 


00  CO 
00 


s 


o 

CO 


S 


SS 


s 


SS{S9 

*  • 


r^eo 

IHCO 

i>o 

09  00 

_^  ^^ 

40'<^ 

eot* 

• 

•  ^M 

•  ^* 

• 

CO 
01 

s 

s 

s 

CO 
00 


*s 

i>o 

s;s 

40kO 

00  04 

|>CO 

00  h- 

o»^ 

^eo 

• 

•  pH 

• 

• 

01 

01 

s 

s 

S 

ss 


00 
01 


ooo 

01 


00  04 
01 


01 


• 

1 

v^ 

09 

^ 

01 

01 

01 

00  ^ 
r»eo 

•  •— • 

0» 


CO 

ha        * 

•5  >-> 

b£ 

< 


.o 

SI 


CO 

.O 


CR 


&0 


OK. 

S  o 
M2: 


GO 

.o 


m  o 


.o 
M2: 


a 
>• 

GO 


a 
H 


>• 


>• 


a 

9 

0 
O 


338 


Tran8.  Acad,  Sci,  of  St.  Louis, 


Further  evidence  is  afforded  by  Table  No.  37,  in  which  the 
daughters  of  professional  men  are  divided  into  two  equal 
groups,  in  the  manner  explained  on  page  177  of  The  Physical 
Basis  of  Precocity  and  Dullness,  one  group  containing  the 
fifty  per  cent  who  are  found  in  the  upper  grades,  the  other 
the  fifty  per  cent  found  in  the  lower  grades.     It  should  be 


TABLE   No.   37. 

Median  Weight  of  the   Daughters  of   Professional  Men  Distrib- 
uted BY  School  Grade. 


<M 

»  i-ua 

.D  S  o 

7 

50 

8 

62.5 

9 

63.5 

10 

67.6 

11 

68.0 

12 

60 

13 

65.5 

School  Grades. 


Kg.,  10  I. 

Kg.,  97  I. 

I,  69  II. 

I,  II,  48  III. 

r,  II,  III,  28  IV. 

I,  II,  III,  81  IV. 

II,  III,  IV,  78  V. 


Median 

Weight. 

(Kilogram's) 

Mediau 

Weight. 

(Kilogram's) 

20.29 

20.81 

22.13 

23.76 

24.52 

25.07 

27.19 

27.64 

28.76 

81.27 

33.65 

84.05 

88.46 

39.65 

School  Grades. 


90  I,  11. 

3  I,  II,  III. 

31  II,  III,  IV,  V. 

52  Iir,  IV,  V,  VI. 

72  IV,  V,  VI,  VII. 

19  IV,  V,  VI,  VII. 

22  V,VI,VII,VIII. 


remarked  that  this  method  of  division  diminishes  the  con- 
spicuousness  of  the  diflference  between  lower  and  higher 
grades  by  not  presenting  the  weights  for  outlying  grades,  but 
for  a  small  number  of  observations  it  is  much  more  reliable 
than  the  method  of  which  Table  No.  36  is  an  illustration. 

The  results  of  this  study  of  the  weights  of  girls  from 
the  same  social  class  distributed  by  school  grade  confirm  the 
conclusion  reached  in  the  publications  cited  above,  namely 
that  successful  pupils  are  larger  ih.iii   the  unsuccessful. 


CHAPTER    IX. 

THB  APPLICATION  TO  INDIVIDUAL  SCHOOL  CHILDREN  OF  THE  MEAN  VALUES 
DERIVED  FROM  ANTHROPOLOGICAL  MEASUREIIENTS  BT  THE  GENERALIZINe 
METHOD. 

The  data  for  the  studies  described  in  this  work  can  be  col- 
lected either  by  the  **  generalizing  "  or  by  the  **  individualiz- 
ing "  plan.  In  the  formery  a  great  number  of  measurements 
is  made  but  once  on  individuals  of  different  ages,  and  the 
measurements  classified  according  to  age.  In  the  latter,  the 
same  individuals  are  measured  yearly  or  oftener  during  their 
period  of  growth,  and  the  measurements  classified  also  by 
age.  The  generalizing  method,  the  one  pursued  in  the  present 
investigation,  is  rapidly  and  easily  carried  out,  whereas  the 
individualizing  method  demands  for  its  execution  exceptional 
opportunities  and  exceptional  patience,  requiring  not  only 
that  the  measurements  be  made  and  the  records  kept  through 
two  decades,  but  that  the  number  of  children  measured  in  the 
early  years  of  this  long  period  be  very  great,  lest  death  and 
desertion  so  thin  the  ranks  that  those  remaining  to  the  end 
shall  be  too  few  to  yield  trustworthy  conclusions.  Both 
methodn,  when  applied  to  the  same  material,  give  identical 
results  with  regard  to  means,  including  those  of  subdivisions 
as  well  as  those  of  the  whole  number  of  observations.  The 
individualizing  method  does  more. 

The  importance  of  the  individualizing  method  has  been  much 
emphasized,  for  the  reason  that  it  can  give  information  without 
which  the  laws  derived  from  means  cannot,  in  the  present  state 
of  knowledge,  be  applied  to  individuals.  Before  this  appli- 
cation can  be  made,  it  is  necessary  to  know  the  degree  of  prob- 
ability that  an  individual,  who  at  a  given  age  stands  at  a  certain 
deviation  from  the  mean  of  any  dimension  will  show  the  same 
deviation  at  other  ages ;  for  example,  the  degree  of  probability 
that  a  girl  whose  height  at  age  8  is  122.06  cm.,  and  who 
therefore  deviates  3.7  cm.,  or  +1(2  from  the  mean  of  her  age 
(118.36  cm.),  will  deviate  to  the  same  degree  (+1(2)  from 

(339) 


340  Trans.  Acad.  Sci.  of  St.  Louis. 

the  mean  height  throughoat  her  growth.  In  that  case,  the 
law  of  growth  for  the  type  at  a  deviation  of  +ld  from  the 
mean  is  her  law  of  growth.  Otherwise,  she  is  an  exception 
and  practical  regulations  deduced  from  the  law  for  the  type 
cannot  be  safely  made  binding  on  her.  This  knowledge,  as 
has  just  been  said,  is  furnished  by  the  individualizing  method, 
while  the  generalizing  method  is  of  no  assistance  in  this  matter. 

The  application  to  individuals  of  the  law  of  growth  of  the 
mean  is  a  subject  of  immediate  practical  interest.  The  con- 
nection between  theory  and  practical  affairs  is  here  unusually 
short  and  clear.  Were  this  application  possible,  the  devia- 
tions of  children  from  the  laws  of  normal  growth  could  be 
quickly  recognized  and  largely  overcome,  the  evil  effect  of 
over  study  could  be  watched  and  intelligently  combated,  and 
systems  of  education,  no  longer  exacting  of  all  that  which 
should  be  exacted  only  from  the  mean,  could  be  rationally 
adapted  to  the  special  needs  of  the  exceptionally  weak  and 
the  exceptionally  strong. 

These  beneficent  reforms,  it  is  at  present  believed,  must 
await  the  slow  collection  of  data  by  the  individualizing 
method.  If  it  is  indeed  true  that  the  laws  of  growth  deter- 
mined for  the  mean  cannot  be  used  for  the  individual  until 
the  individualizing  method  has  established  the  probability 
of  each  individual  deviation  remaining  constant  throughout 
the  period  of  growth,  then  a  generation  must  elapse  —  so 
slow  is  the  gathering  of  data  by  this  method  —  before  the 
necessary  knowledge  is  in  our  hands.  I  hope  to  show  that 
this  long  waiting  is  unnecessary,  and  that  the  data  collected 
by  the  generalizing  method  may  be  used,  in  a  way  hitherto 
unrecognized,  for  the  making  of  standards  by  which  the 
deviation  of  an  individual  from  the  mean  of  his  age  may  be 
seen  to  be  normal  or  abnormal. 

Let  the  problem  be  clearly  understood.  The  question  is : 
this  boy  or  girl  is  above  or  below  the  mean  height,  or  weight, 
etc.,  of  his  or  her  age.  How  shall  it  be  known  that  this 
deviation  is  normal  or  abnormal?  There  has  been  hitherto 
no  satisfactory  reply  to  this  question.  A  vague  and  partial 
answer  is  possible  after  two  measurements  separated  by  at 
least  a  year's  interval.     If  the  deviation  is  the  same,  or  very 
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nearly  the  same,  at  both  measurements,  the  probability  is  that 
the  child  is  growing  normally.  This  probability  is  greater 
than  the  general  probability  that  a  normal  deviation  is  more 
likely  to  occur  than  an  abnormal  one,  but  its  numerical  value 
is  wholly  unknown.  If,  on  the  other  hand,  the  two  deviations 
are  unequal,  the  probability  is  that  the  greater  of  them  is 
abnormal,  but  the  numerical  value  is  here  also  unknown. 
How  definitely  the  individualizing  method  could  answer  this 
question  is  difficult  of  conjecture,  in  the  present  lack  of  data, 
but  certainly  no  answer  whatever  could  be  expected  except 
after  two  measurements  separated  by  a  year's  interval,  a  year 
in  which  the  unchecked  cause  of  an  abnormal  deviation  might 
inflict  an  irreparable  damage  on  the  organism.  Such  indefi- 
nite and  fragmentary  knowledge  can  never  be  the  basis  of  a 
practical  reform.  Any  solution  of  this  problem  which  shall 
gain  general  acceptance  must  be  easy  to  understand  and  easy 
to  apply,  and  must  give  the  probable  degree  of  abnormality 
of  any  observed  deviation.  These  conditions  are,  I  believcj^ 
fulfilled  by  the  following  method. 

According  to  the  theory  of  probabilities,  the  heights  of  a* 
thousand  individuals  of  the  same  class  will  arrange  themselves 
as  follows:  — 
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where  M  =the  mean  and  d  =  the  probable  deviation. 
Let  these  be  divided  into  seven  groups :  — 
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The  meaD  height,  weight,  girth  of  chest,  etc.,  of  each 
of  these  groups  at  anj  age  will  be  the  type  of  a  certain 
degree  of  deviation  from  the  mean  of  the  a^e.  That  is  to 
say,  the  weights,  etc.,  of  each  group  will  be  symmetrically 
diatribnted  above  and  below  the  mean  weight,  etc.,  of  the 
group  ID  the  manner  already  illustrated  for  the  entire  undivided 
number  of  observations,  i.  e.,  the  entire  thousand.  Etoh 
group,  therefore,  will  be  oharacterized  by  a  physical  develop 
ment  definitely  determined  by  the  means  of  height,  weight 
atld  other  physical  dimensions.  These  means,  taken  together 
form  the  type  or  norm  of  the  group.  The  individual  deVia- 
tiona  from  this  norm  follow  the  theory  of  probability,  and 
the  degree  of  abnormality  presented  by  any  indivjdoal  devia- 
tion can  be  expressed  in  the  terms  of  this  theory.  An  exam- 
ple will  illustrate  this.  A  boy  X  shows  a  deviation  in  height 
of  +1.5d  from  the  mean  height  of  his  age.  He  falls  therefore 
in  Group  in.  The  boys  in  this  group  possess  a  mean  weight 
of  M  kilogrammes,  with  a  probable  deviation  of  ±d;  that 
is,  boys  between  d  and  2d  taller  than  the  norm  of  their  age 
should  weigh  M±fl  kilogrammes.  In  like  manner,  they 
shonld  have  a  girth  of  chest  of  MAzd  centimetres,  and  a 
span  of  arms  of  M±(2  centimetres,  and  so  on.  If  the 
weight,  etc.,  of  the  boy  X  coincide  with  the  means  of  his 
group  (Group  III)  bis  physique  is  normal,  the  accuracy  of 
this  conclusion  being  proportionate  to  the  number  of  different 
dimensions  on  which  it  is  based.  If  the  boy  X  deviate  more 
than  ±1(2  from  the  mean  in  oue  or  more  dimensions,  his 
development  is  abnormal,  and  the  degree  of  abnormality  is 
measured  by  the  amount  of  his  deviation. 

The  necessity  of  choosing  some  one  dimension  as  the  basis 
of  such  a  system  is  self-evident.  There  are  good  reasons, 
partly  theoretical  and  partly  practical,  why  height  rather  than 
weight  should  be  taken  as  a  basis.  Height  is  more  stable, 
less  liable  to  irrelevant  fluctuations,  than  weight.  An  excess 
in  weight  can  be  reduced ;  a  child  whose  weight  is  out  of  pro- 
portion to  itsheight  may  be  brought  into  proportion  by  suitable 
diet  and  exercise ;  but  height,  once  attained,  cannot  be  reduced, 
nor  can  the  growth  in  height  be  easily  influenced.  Practically, 
therefore,  the  physical  trainer  must  be  content  to  bring  the 
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weighty  girth  of  chest,  strength  of  squeeze  and  other  physical 
dimensions  up  to  the  mean  development  which  corresponds  to 
the  height  of  the  child.  Experience  has  abundantly  shown 
that  the  relation  of  weight  to  height  is  of  great  importance  to 
healthy  life  insurance  companies  declining  to  receive  applicants 
whose  weight  falls  much  below  the  standard  weight  of  their 
height.  For  these  reasons,  height  should  be  preferred  as  the 
basis  of  the  system. 

The  question  whether  any  given  deviation  is  normal  or 
abnormal  is  answered  by  this  system  in  two  ways :  in  respect 
of  height,  by  the  degree  of  deviation  from  the  mean  or  norm 
of  the  whole  number  of  observations ;  in  respect  of  other 
dimensions,  by  the  degree  of  deviation  of  the  weight,  girth  of 
chest,  etc.,  from  the  mean  weight  or  girth  of  chest  corre- 
sponding to  the  height  of  the  individual  under  examination, 
this  normal  weight,  etc.,  being  determined  with  sufficient 
exactness  by  taking  the  means  and  probable  deviations  of  the 
group  in  which  the  height  falls.  It  is  evident  that  all  cases 
included  within  M±(2  must  be  termed  normal,  for  the  chances 
are  even  that  any  individual  measurement  in  a  series  will  fall 
within  M±(2  and  are  against  its  exceeding  these  limits,  being 
4.64  against  1  that  it  will  fall  at  U±:2d. 

Strictly  speaking,  all  abnormal  deviations  in  any  dimension 
are  probably  unhealthful,  yet  an  important  difference  exists 
in  this  respect  between  abnormal  deviations  in  height  and 
abnormal  deviations  in  weight,  girth  of  chest,  etc.,  as  related 
to  height.  It  cannot  be  doubted  that  abnormal  height  is 
probably  (using  the  word  in  its  technical  sense)  a  disadvan- 
tage. The  potential  energy  of  the  body  is  converted  into 
mechanical  labor  and  heat,  by  far  the  greater  expenditure 
taking  the  latter  form.  In  the  adult,  the  total  expenditure 
in  the  form  of  heat  is  about  2,700  calories  in  24  hours 
(Helmholtz),  of  which  80.1  per  cent  escape  in  radiation,  con- 
duction and  evaporation  from  the  skin.  Thus  the  superficies 
of  the  body  plays  a  great  part  in  the  dissipation  of  energy. 
The  superficies  is  greater,  usually,  in  tall  children  than  in 
short,  a  difference  of  special  importance  in  the  young,  in 
whom  metabolism  is  much  more  active  than  in  the  adult. 
More  heat  is  therefore  lost  by  the  abnormally  tall  than  by 
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those  of  normal  height.  There  is  a  disadvantage  also  in  the 
loss  by  mechanical  labor.  Greater  height  entails  increased 
work  on  the  heart  and  on  the  skeletal  muscles.  In  short, 
increased  loss  of  energy  goes  hand  in  hand  with  increase  in 
height.  Hence  in  the  tall  the  necessity  for  a  physical 
development  which  shall  be  so  much  above  the  mean  as  to 
compensate  their  greater  loss  of  energy.  In  growing  children 
not  only  must  there  be  compensation  for  the  expenditure  of 
energy,  but  there  must  be  also  energy  stored  in  the  increase 
of  tissue  which  constitutes  growth. 

If  the  greater  demands  of  tall  children  are  balanced  by  a 
correspondingly  greater  income  of  energy,  a  normal  equilib- 
rium or  '*  health"  is  preserved.  It  should  be  clearly  recog- 
nized that  this  equilibrium  is  unaffected  by  the  absolute 
height  and  is  dependent  only  on  the  relation  between  height 
and  the  other  physical  dimensions.  Consequently  health  is 
as  possible  in  tall  children  as  in  those  of  normal  height, 
although  less  probable,  for  the  chances  against  a  compensatory 
development  of  weight  and  other  dimensions  increase  very 
rapidly  with  the  deviation  of  the  height  from  the  norm. 
The  absolute  height  of  an  individual  is  of  very  secondary 
interest  from  a  practical  point  of  view,  because  it  is  not  nec- 
essarily a  state  of  ill  health,  whereas  the  development  of 
weight,  girth  of  chest,  etc.,  in  proportion  to  height  is  of 
supreme  interest.  A  lack  of  proportion  between  height 
and  other  physical  dimensions  is  itself  ill  health.  The  ten- 
dency of  organisms  to  adopt  ends  to  means  is  strong,  and  an 
imperfect  compensation  may  suffice  for  most  demands.  A 
heart  in  which  an  hypertrophy  of  the  left  ventricle  has  par- 
tially compensated  an  insufficiency  of  the  mitral  valve  may 
beat  regularly  enough  for  ordinary  exertions,  and  yet  fail 
utterly  when  its  possessor  is  forced  suddenly  to  ascend  a 
height  or  to  make  any  other  unusual  exertion .  So  a  tall  child 
may  have  a  sufficient  income  of  energy  to  meet  the  demands 
of  a  wisely  regulated  life,  and  sink  under  the  burden  of 
unusual  tasks. 

It  has  been  shown  in  the  foregoing  pages  that  the  means 
derived  from  anthropometrical  metrical  measurements  by  the 
generalizing   method  can  be  used  to  determine  whether  the 
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weight  and  other  physical  dimensions  of  an  individual  are 
normal  in  relation  to  height,  and  it  has  been  pointed  out  that 
this  normal  relation  constitutes  health.  It  follows  that  the 
normal  amount  of  labor  cannot  be  exacted  without  injury 
from  those  in  whom  this  equilibrium  is  wanting.  These 
facts  must  therefore  be  taken  into  account  in  a  rational 
school  system,  and  it  should  now  be  made  plain  how  this  is  to 
be  done. 

All  systems  of  education  have  for  their  object  the  largest 
possible  development  of  individual  minds.  In  large  schools 
the  tasks  by  which  this  development  is  promoted  are  those 
which  secure  from  the  child  of  mean  ability  its  maximum 
mental  output.  In  practice  they  are  determined  by  examina- 
tions. Hence  the  existence  in  every  educational  institution 
of  classes  based  on  the  mental  output  of  the  mean  pupil,  and 
related  to  age  only  in  that  the  output  fixed  as  the  standard  of 
any  class  is  necessarily  found  more  often  at  a  certain  age  than 
at  other  ages.  Thus  there  exists  a  mean  age  for  each  class; 
the  greater  number  of  pupils  at  any  age  is  found  in  the  same 
class,  while  some  have  advanced  beyond,  and  others,  equally 
old,  have  not  yet  come  so  far  as  this  class.  On  an  average, 
those  who  have  advanced  beyond  the  greater  number  of  their 
age  are  precocious,  that  is,  possess  more  than  the  mean  capac- 
ity for  mental  labor,  while  those  who  are  less  advanced  are 
dull,  possessing  less  than  the  mean  capacity.  It  has  been 
demonstrated  that  there  is  a  physical  basis  for  precocity  and 
dullness :  ^  when  numbers  sufficiently  large  for  statistical 
purposes  are  employed,  it  is  seen  that  precocious  pupils  are 
of  greater  mean  weight,  height,  etc.,  than  the  mean  pupils 
and  that  the  latter  are  heavier  and  taller  that  the  dull.  The 
mental  output  is  therefore  directly  related  to  the  physical 
condition  of  the  pupils.  The  mean  height,  weight,  girth  of 
chest,  etc.,  in  any  grade  is  the  mean  physical  development 
corresponding  to  the  mental  output  of  the  grade.  It  follows 
that  those  who  do  not  possess  this  development  cannot  with- 
out abnormal  strain  do  the  work  exacted  in  this  grade.  On 
the   other   hand,  pupils  who   possess   more   than   the  mean 

1  See  Chapter  VIII,  page  885  et  seq. 
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physical  development  of  their  age  should  be  capable  of  more 
than  the  mean  labor.  Yet  the  management  of  this  latter 
class  presents  but  few  difBcuIties,  whereas  the  former  class 
cannot  be  too  carefully  protected. 

The  consequences  of  continued  overstrain  in  a  growing  boy 
or  girl  are  most  unhappy.  The  curves  of  growth  in  height 
and  weight  of  the  mean  child  are  characteristic.  The  quick 
rise  to  age  7  or  8,  the  slower  ascent  to  age  11  in  girls  and  U 
in  boys,  the  remarkable  three  years  of  accelerated  develop- 
ment preceding  puberty,  and,  iBnally,  the  rapid  decrease  in 
the  rate  of  growth  as  full  development  approaches  express 
the  normal  development  of  the  type  and,  presumably,  the 
normal  development  of  the  individual.  Overwork  may  cause 
a  temporary  or  a  permanent  deviation  in  these  curves.  It  is 
probable,  though  not  certain,  that  a  temporary  loss  consequent 
on  a  slight  overstrain  may  not  lower  the  final  outcome  of  the 
development,  but  there  can  be  no  doubt  as  to  the  result  of  a 
prolonged  strain.  In  such  a  case,  the  probability  is  strong 
that  the  whole  subsequent  curve  will  be  turned  out  of  its 
course.  A  prolonged  strain  in  a  growing  child  harms  for 
life  and  leaves  a  mark  which  can  never  be  effaced.  The 
danger  is  greatest  in  the  periods  of  quickest  development^ 
particularly  great  in  the  prepubertal  period.  It  is  a  sufficient 
commentary  on  the  evils  of  the  present  educational  methods 
that  during  these  very  years  the  uudiscriminating  routine  of  a 
system  devised  for  the  average  pupil  is  most  inflexibly  applied 
to  weak  and  strong  alike. 

Overstrain  can  often  be  recognized  both  by  subjective  and 
objective  symptoms.  Subjective  symptoms,  however,  are 
frequently  obtained  with  difficulty,  especially  in  pupils  who 
are  unusually  ambitious  and  who  overstudy  from  choice.  An 
objective  symptom  must  therefore  be  found  —  a  symptom 
easily  demonstrated  and  almost  never  wanting.  Such  a 
symptom  is  the  failure  to  gain  weight  at  the  normal  rate.  A 
persistent  loss  of  weight  in  an  adult  is  regarded  as  a  matter 
of  grave  concern:  the  persistent  failure  of  a  child  to  make 
the  normal  gain  in  weight  is  no  less  grave.  It  is  not  pretended 
that  the  failure  to  gain  weight  always  accompanies  overstrain, 
but  it  is  claimed  that  the  number  of  exceptions  is  small  and 
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that  frequent  weighing  is  the  most  practical  and  on  the  whole 
the  most  certain  method  of  detecting  the  presence  of  influences 
that  are  working  injury  to  the  development  of  the  child. 
The  skillful  breeder  of  cattle  depends  on  systematic  weighing 
to  inform  him  if  his  efforts  are  meeting  with  success,  but 
children  are  left  to  grow  at  haphazard. 

It  is  not  enough  that  overstrain  should  be  recognized  by  the 
harm  it  has  done.  The  child  should  be  guarded  against  the 
possibility  of  harm.  The  anthropometrical  system  proposed 
offers  a  means  of  doing  this.  It  infallibly  discovers 
the  children  whose  physical  development  is  below  the 
standard  of  their  age.  It  no  less  certainly  indicates  the 
physical  development  which  most  often  accompanies  the 
power  to  do  the  mental  work  of  any  grade.  It  therefore 
divides  the  pupils  into  two  bodies ;  those  physically  compe- 
tent and  those  physically  incompetent  for  a  clearly  defined 
degree  of  mental  exertion.  When  working  with  great  num- 
bers, the  infallibility  of  this  system  is  practically  absolute  and 
theoretically  almost  absolute.  When  applied  to  individuals, 
errors  will  certainly  occur,  but  the  number  of  errors  will 
according  to  the  laws  of  probability  be  less  than  the  number 
of  correct  conclusions,  and  these  errors  cannot  influence  the 
great  fact  that  such  a  system  is  competent  to  call  attention  to 
the  children  who  will  probably  be  unable  to  do  the  normal 
work  of  their  age  without  injury.  Each  individual  case  must 
then  be  treated  on  its  own  merits. 

The  proposed  system  of  physical  examination  requires:  — 

I.  The  collection  of  sufficiently  extensive  data  by  the  gen- 
eralizing method. 

n.  The  determination  of  the  means  and  the  probable 
deviations  of  height,  weight,  girth  of  chest,  strength  of 
squeeze,  etc.,  for  each  age. 

III.  The  division  of  the  individuals  at  each  age  into  groups 
in  terras  of  the  probable  deviation  from  the  mean  height,  as 
illustrated  above,  and  the  calculation  of  the  mean  and  prob- 
able deviation  of  the  weight,  girth  of  chest,  etc.,  of  each 
group. 

ly.  The  determination  of  the  mean  physical  development 
of  the  pupils  in  each  class  or  grade  of  the  school  system. 
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V.  The  physical  ex&minatioD  of  each  applicant  for  entrance 
to  any  grade. 

These  data  permit  the  enforcement  of  the  following  regula- 
tion :  That  do  pupil  whose  physical  development  varies  more 
than  ±(!  from  the  weight,  etc.,  of  the  mean  pupil  of  his 
height  iu  a  clasa  which  his  mental  output  would  otherwise 
entitle  him  to  enter,  shall  be  admitted  to  that  class,  unless 
with  the  approval  of  a  medical  expert,  if  possible  a  regularly 
appointed  school  physician,  who  shall  testify  that  the  pupil's 
strength  will  be  equal  to  the  strain. 


TABLES  NO.  38  TO  51. 

The  tables  which  follow  this  page  repeat  some  of  the 
more  commonly  used  statistical  values  in  a  form  which  admits 
of  ready  reference  and  comparison.  Such  are  the  average , 
probable  error  of  the  average,  probable  deviation,  median  or 
50  percentile  grade  and  median  minus  average  values.  Yet 
these  tables  are  by  no  means  summaries  of  the  statistical  calcu- 
lations of  the  investigation,  since  they  omit  much  that  is  given 
in  the  foregoing  pages.  They  contain,  moreover,  not  a  little 
new  matter.  The  relation  of  probable  deviation  to  average, 
relation  of  average  to  height  standing,  relative  annual 
increase  of  average,  the  25  percentile  grade,  the  75  percentile 
grade,  the  cranial  indices  and  the  absolute  annual  increase  of 
average  of  strength  of  squeeze  and  of  measurements  of  the 
head  and  face  are  here  presented  for  the  first  time. 

Some  of  this  material  has  been  already  discussed  in  this 
paper.  Some  is  reserved  for  future  discussion.  One  series, 
the  relation  of  probable  deviation  to  average,  was  treated  at 
some  length  in  my  paper  on  ^^  The  relation  between  the 
growth  of  children  and  their  deviation  from  the  physical  type 
of  their  sex  and  age,"  Transactions  of  the  Academy  of  Science  . 
of  St.  Louis,  Vol.  VI,  No.  10,  pp.  233-250,  November  14, 
1893,  to  which  the  reader  is  referred. 

Five  dynamometers  were  used  in  testing  the  strength  of 
squeeze ;  they  were  distinguished  by  the  first  five  letters  of 
the  alphabet ;  A  and  D  were  graduated  alike  ;  C  and  E  were 
also  alike  but  differed  from  A  and  D,  and  B  differed  from  all 
the  others.  The  original  values  obtained  with  these  various 
instruments  are  set  down  in  Tables  No.  45  and  46  ;  from  them 
were  made  Tables  No.  43  and  44,  by  reducing  the  arbitrary 
graduation  of  all  dynamometers  to  a  uniform  scale  in  kilo- 
grammes. 
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Median  minus  average 296,  800,  Plate  III 

Method  of  measuring 271,  274 

Percentile  grades 811,  817 

Chest-girth  at  full  inspiration  — 

Median  minus  average 296,  300,  Plate  III 

Method  of  measuring 271,  274 

Percentile  grades 81 1,  816 


*  The  acutene8S  of  vision  of  St.  Louis  school  children  will  be  discussed  in 
a  separate  paper. 

(375) 


376  Oeneral  Index. 

PA6K. 

Chest-girth  midfraiy  between  fall  Inspiration  and  fall  expiration— 

Absolute  annual  Increase 882,  Plate  XLIII 

Median  minus  average. 296,  S5i 

PercenUle  grades 811,  818,  864,  Plates  XIU,  XIV,  XXIX,  XLI 

Probable  deviation 291,  854 

Probable  error 288,  864 

BelaUon  to  height  standing 884, 864,  Plate  XLY 

Belation  of  probable  deviation  to  average 864 

Belative  annual  increase 827,  888,  864,  Plate  XLIY 

CoUection  of  data 266 

Constant  causes 276 

Curves  all  printed 264 

Deafness  unsuspected 278 

DiiKerence  of  Individual  from  type 292 

Distribution  of  observations  — 

▲bout  middle  value •  277 

According  to  Thoma 277 

Girls'  heights 279 

Of  1000  individuals 841 

Theoretical  and  observed 288,  286,  Plate  I 

Duration  of  investigation 268 

Errors — 

Constant 276,  292 

Of  observation 292 

Physiological 292 

Variable 276,  292 

Face  (flee  Height  of  face  and  Width  of  face). 

Galton's  percentile  grades 286,  287 

Generalizing  method 263,  294,  889 

German  parentage  and  weight ^ 809,  810 

Girls  larger  than  boys  of  same  age 824,  886 

Head  (see  Length  of  head  and  Width  of  head). 

Head  measurers 269 

Hearing  tests 272 

Hearing  tests  impracticable 278 

Height  — 

Abnormal  height  a  disadvantage 388,  848 

Basis  of  a  system  of  standards 842 

Of  United  States  recruits 278 

Height  of  face  from  hair-line  to  point  of  chin  — 

Absolute  annual  increase 868 

Median  minus  average 296,  Plate  IV 

Method  of  measuring 278 

Percentile  grades 311,  328,  863,  Plates  XXIII,  XXIV,  XXXVI 


General  Index.  377 

PAOE. 

Height  of  face  from  hair-line  to  point  of  chin  —  Continued, 

Probable  deviation 291,  868 

Probable  error 288,  868 

Relation  of  probable  deviation  to  average 863 

Relation  to  height  standing 884,  863,  Piate  XLV 

Relative  annual  increase 868 

Height  of  face  from  root  of  nose  to  point  of  chin  — 

Absolute  annual  increase 361 

Median  minus  average 296,  Plate  IV 

Method  of  measuring 273 

Percentile  grades 811,  321,  361,  PJates  XIX,  XX,  XXXIV 

Probable  deviation , 291,  861 

Probable  error 288,  86 1 

Relation  to  probable  deviation  to  average 361 

Relation  to  height  standing 334, 861,  Plate  XLV 

Relative  annual  increase ', 861 

Height  sitting— 

Absolute  annual  increase 327,  331,  Plate  XLIII 

Median  minus  average 296,  352,  Plate  II 

Method  of  measuring 270 

Percentile  grades 311,  814,  862,  Plates  IX,  X,  XXVII,  XXXIX 

Probable  deviation 291,  852 

Probable  error 288,  852 

Relation  of  probable  deviation  to  average 352 

Relation  to  height  standing 334,  852,  Plate  XLV 

Relative  annual  increase 327,  833,  852,  Plate  XLI V 

Height  standing  — 

Absolute  annual  increase 327,  828,  Plate  XLII 

Distribution  of,  in  girls  aged  8 286,  Plate  I 

Median  minus  average 296,  350,  Plate  II 

Method  of  measuring 270 

PercentUe  ijrades 811,  813,  350,  Plates  VII,  VHI,  XXVI,  XXXVIII 

Probable  deviation 291,  850 

Probable  error 288,  860 

Ratio  to  other  physical  measurements 334,  Plate  XLV 

Relation  of  probable  deviation  to  average 860 

Relative  annual  increase 327,  383,  350,  Plate  XLIV 

Herschel  on  means .^ 294 

Indices  — 

Cranial 360 

Facial 862 

Individualizing  method 294,  339,  840 

Influences  affecting  measurements 275,  276 

Instructions  to  observers 269 

Length  of  head  — 

Absolute  annual  increase 359 

Median  minus  average 296,  Plate  IV 

Method  of  measuring 272 


PAOC. 

LeDgth  ol  head  —  Coiitiiuud. 

Percentilti  sradea 311,      ),  SG9,  Platee  XV,  XVI,  XXXU 

Probable  deviation 291,869 

Probable  error 288,369 

RelatloDot  prob&ble  devUtion  to  aver&ge SS9 

Relation  to  height  standing 381,  3fi9,  Plate  XX.V 

Reialive  anDual  Increase SG* 

Loans  and  gifu 364 

Material  ol  inTestlgatlon  — 

Limitations 3M 

Tr  ue  t  worth  In  esa £90 

Manual  tradesmen 80S 

MkDual  tradesmen's  danghters  — 

Relative  oamber 807,  SOS 

Weights 805,  83T 

Mean  (see  Median  rained. 

Median  valne  — 

Advantage  over  average. S94,  398 

Application  to  indlvldnala 298,394,  339,  340 

Calcnlatlon 2S1 

DeflDltlon 379,  281 

Minns  average 298,  £98,  399,  300,  Plates  U,  UI,  IV 

Usee  limited 294 

Mental  labor  and  physical  development 3SS 

Method  of  collecting  raeasuremente 268 

Middle  valoe  — 

DcQDlUon 279 

Uses !9S 


Percentile  grades- 
Calculation 286 

Plates V  to  XLI,  InclnslTO 

Tables SI 2  to  333  and  SGO  to  868,  Inclnrivs 

Uses 8U 

Plates,  Llatof 871 

Printed  "forms"  employed S66,  S67,  Z69 

Probable  devlatloa— 

Calcnlatlon 282 

Definition    282 

From  average 291 

From  mean S84 

Table 291 

Prob^rie  error  of  average— 

CalcalattoQ. 287 

Table 2BS 


OenercU  Index.  379 

PAQS. 

Profesfiional  men  and  merchants 902 

Daughters' weights 806,306,888 

Qnetelet's  law 278 

Bate  of  growth 827 

S<±ools  measared 266 

Sexaal  differences  in  growth 324 

Social  statns  influences  weight 805,  310,  388,  838 

Span  of  arms  — 

Absolute  annual  increase 827,  880,  Plate  XLII 

Median  minus  average 296,  Plate  II 

Method  of  measuring 270 

Percentile  grades 311,  815,  353,  Plates  XI,  XII,  XXVIII,  XL 

Probable  deviation 291, 353 

Probable  error 288,  858 

Relation  of  probable  deviation  to  average 353 

Belation  to  height  standing 884,  853 

Relative  annual  increase 327,  833,  858,  Plate  XLIV 

Squeeze  (see  Strength  of  squeeze) . 

Statistical  methods  employed 275,  279,  289 

Strength  of  squeeze  — 

Absolute  annual  increase 827,  855,  856,  Plate  XLIII 

Dynamometer  tables 357,  858 

Median  minus  average 296,  855,  856,  Plate  III 

Method  of  measuring 271 

Percentile  grades 855,  856,  Plate  XXXI 

Probable  deviation 291,  355,  856 

Probable  error 288,  355,  856 

Relation  of  probable  deviation  to  average 355,  856 

Relation  to  height  standing 884,  355,  356 

Relative  annual  increase 827,  333,  855,  856,  Plate  XLIV 

Successful  pupils  larger  than  unsuccessful 338 

Tables,  Index  of 378 

Types 277,289,298,301 

Weight  — 

Absolute  annual  increase 827,  829,  Plate  XLII 

Median  minus  average 296,  351,  Plate  II 

Method  of  weighing 271 

PercentUe  grades 811,  312,  851,  Plates  V,  VI,  XXV,  XXXVII 

Probable  deviation 291 ,  351 

Probable  error 288,  351 

Relation  of  probable  deviation  to  average 851 

Relation  to  height  standing 884,  848,  351,  Plate  XLV 

Relative  annual  increase 327,  883,  851,  Plate  XLIV 


I 


General  Index. 


Width  of  face  — 

Weight  ol  American  girla 309 

Oerin&D  girls 319 

Manaal  tradesmen's  daagbters 3SS,  Plkte  XLVI 

BuccesBf  al  and  ansncceasfal  pupils 386,  337 

Absolote  annaal  Increase 362 

Indices  o(  width  —  height 362 

Median  minus  average ...S96,  362,  Plate  tV 

Method  ot  measaring 2T3 

Percentile  grades Sll,  322, 862,  Plates  XXI,  XXn,  XXXV 

Probable  deviation 291,  3£2 

Probable  error 2S9,  362 

Belationot  probable  deviation  to  average 362 

Relation  to  height  standing 311,  331,363,  Plate  XLV 

Belatlve  annual  increase 362 

Width  ot  head  — 

Absolute  annaal  increase 360 

Index  ol  width  —  length 860 

Median  minus  average 296,  360,  Plate  IV 

Method  of  measoring 373 

Percentile  grades 811,  830,  860,  Plates  XVn,  XVCI,  XXXm 

Probable  deviation 291,  360 

Probable  error 288,  360 

Belatlon  of  probable  deviation  to  average 360 

BelatioQ  to  height  standing 881,  360,  Plate  XLV 

Relative  annual  Increase 360 

Working-plan 26S 
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Tratis.  Acad.  Sci.  of  St.  Lo^ 
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I'erceDtllc  Urades. 

VuxTB  X\  (from  Tnlilu  Xo.  24;  pages  3JJ, 
BojB-  LBngtli  oi  Hend. 


Trans.  Acad.  Sci.  of  St.  Louis. 


... 

/ 

-/I" 

^ 

7^ 

^.= 

in 

' 

^ 

/• 

'.!■ 

^ 

, 

^ 

v/l,. 

^ 

^ 

^^>^ 

>- 

^  J 

-^-^ 

'- 

?^ 

//'' 

-^ 

, 

^ 

^^^ 

-<- 

k> 

■/" 

-^ 

^ 

^ 

--' 

^^^^ 

L<j 

k 

^ 

-. 

'^ 

L^ 

^ 

^>-> 

// 

y 

/ 

^ 

< 

■t:^ 

:-^ 

,,^ 

-,''// 

/ 

^ 

-^ 

^ 

^ 

^ 

/■ 

-.  / 

<SV 

->■ 

^^ 

i' 

„  '/i- 

y 

1 

'.  XVI  (from  Ti.bll  N 


Trana.  Acad.  Sci.  of  St.  iMuis. 
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rercenlllc  Grsdea. 

..  VI.    NO.  12.    I'LATK  XVII  (from  TnUle  No.  25;  pagoa  811,340), 
Bo}B-  Width  of  Ucaa. 


TVans.  Acad.  Sci.  of  iSl.  Louis. 
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Trans.  Acad.  Sci.  of  St.  LouU. 
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Percentile  Grades. 

VOL.  VI.    No.)!.    PI^TB  XIX  (Irom  Table  No.SS;  piKSB  311,3 
Boys'  Height  d(  Face  Irom  Root  of  Noae  to  Point  ol  Cbln. 


Trans.  Amd.  Sci.  of  St.  Louis. 


,  1. 

t" 

^Ji 

iz  jt  " 

^2^2" 

^-■4/^t' 

^2S$/^/» 

^^^t^y^'A^ 

^^^  ^■^'t^^t'^'^i.w.-' 

^■:^i.'-^''^t--  ^"^-^ /^h- 

z^t-^^  ^^t-^'t'^^'i^'z'tr 

1''  •^''^^-^^''^^'^4^ 

'y'^  ^'^  -^'^  ^-^        ^-^^^ 

/^      .^>        ^^        '^'^  .^ 

/^^-^        ^-^        ^^ 

7*^        /^        ^^ 

^  ^"^  y^ 

/^- 

-Vo.  ].',     I'l.iTE  XX  (rrom  Tiilile  No.M;  piigos  811, SSL 
IclEhl  of  Knee  from  Itoot  □(  Nose  to  Pnint  of  ClUo. 


Trana.  Acad.  Sci.  of  St.  Louts. 
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Percentile  Grades, 

VOL.  VI.    NO.li.    I'LATBXXKIfomTableSo.S;;  pages  311. 
Bore'  Wldlh  of  Face. 


Trans.  Acad.  Sci.  of  St.  Louis. 
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Perceatlls  Grades. 

,.  VI.    So.  15.    ri^TB  XXII  [(rom  TublO  No.  S7;  i)«ge  : 
GItIa'  Wi<Itb  ol  Face. 


Traia  Acad.  Sci.  of  St.  Louis. 
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Pereentlle  Grade*. 

TOL.  TI.    NO.ia.    Plate  XXIII  (Irom  Tibl«  M11.I81  pag«s31l, 313). 
B»ri'  Hctgbt  or  race  flora  BalT-LIoe  to  Point  of  ChlD. 


Trans.  Acad.  Set.  of  St.  Loais. 
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No.  IJ.    i'l.ATE  XXIV  itiom  Tabic  No.  3S;  psgeB  311,  K3). 
r  Height  of  Focc  Kioiii  Uslt-LInu  to  rolnt  of  Chin. 


Trans.  Acad.  Sci.  of  St.  Lonis. 
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Vol.  VI,   No.  12.   Platk  X\V  (from  Table  So.  M;  pagea  asi.isi). 

Weight. 

76.50  nn.i  iS  fercenllle  Grade". 

Boja;  Unbroken  LiDce.  G\t\f,:  Broken  Lincu. 


Trans.  Acad.  Scl.  of  Si.  Louts. 
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Vol..  VI     NO    W.    Plite  XXVI  (trom  Tible  No.  3S;  pigea  124, SSn; 

U  eight  SI  an  ding. 

7S,B0  Biid  2S  Percentile  Gradei. 

EIo.vb:  UnUioken  rincB.  GlrU.  Broken  LIdc 


Trans.  Acad.  Sci.  of  St.  Louit. 
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Vol.  Vt.    No.  12.    Platb  XXVII  (tiom  Tnble  No.  40;  pageaSU,  aOS). 

Heigh  I  SUtiDK. 

711,90  and  %  PeFcentile  GmmIcb. 

Boyi:  UnbrokeD  Lmes.  flirla:  Broken  Ltnas. 


Tram.  Acad.  Set.  of  St.  Louis. 
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.    so.  li.    I'LATB  XXVIIl  (from  Table  No,  41;  imKi  s  3J4,K3). 


!iad  !3  I'iiTCODlile  >j 


Trans.  Acad.  Sci.  of  St.  Louis. 
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VOL,  VI,   No.  19.    PtATB  XXIX  (from  Table  So.  42;  pBites  324, 15*). 

;.■).  sn  and  25  Percentile  GTad?9. 
Bo;b:  Unbroken  Lines.  GliU:  Broken  l.lnes 


Trans,  Acad.  Set.  of  St.  Louis. 


Age:  6 
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Vor..  VI.    No.  12.     Plate  XXX  (from  Tables  No.  21,22;  pages  316,317,32.5). 

Mean  Expansion  of  Chest. 
Boys:  Unbroken  Lines.  Girls:  Broken  Lines. 


Trans.  Acad.  Sci-  of  Si.  Louts. 


1 

1 

i  1 

8          1 

1     1 

" 

f| 

/ 

// 

L 

/ 

/ 

// 

B 

/ 

/ 

/- 

'/ 

I 

-'^ 

y^ 

;■-' 

^ 

-^ 

^ 

: 

^ 

1^ 

■^ 

Vol.  VI.    No.  12.    Puts  XXXI  (from  Tabl?«  Ko.  43.  <li  pagoa  SI-1,E39.3K). 

Menn  Strength  of  Sqaveie. 

R:  RIsht  Hand.  L:  Leit  Hand. 

ojb:  Unbroken  I.lnee.  Ulrts:  Broken  l.ln« 


Trails,  Acad,  Sci.  of  St   Louis, 
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Vol.  VI.    No.  12.     Plate  XXXII  (from  T«blo  No.  47;  pages  325,  :',59). 

Lonfjth  of  Head. 

75,  .50  and  25  Pcrcentllo  Grades. 

Bovs:  rnbroken  Lines.  (ilrls:  Broken  Lines. 


Trans.  AcacL  Sci.  of  St.  Louis. 
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Vol.  VI.    No.  1-2.    Pl\te  XXXIII  (from  Tabic  No.  48;  pasjes  325,300). 

Width  of  Head. 

75,  50  and  25  Percentile  Grades. 

Boys:  Unbroken  Lines.  Giris:  Brolcen  Linen. 
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Vol.  VI.     N<».  i-.>.    Plate  X.WIV     from  Table  No.  4:*:  pajres  Jii5.  3^!  . 
Height  of  Face  from  Root  of  ^"o^e  to  Poini  of  Chin 

T-i,  5<>  and  io  Percentile  tirade*. 


Bov-»;   I'nbroken  I-ine*. 


Girl*    Broken  Liiie«>. 


Trans,  Acad.  Sci,  of  St,  Louis 
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Vol.  VI.    No.  12.    Plate  XXXV  (from  Table  No.  60;  pages  325,  362). 

Width  of  Face. 
75,  50  and  25  Percentile  Grades. 


Boya:  Unbroken  Lines. 


Girls:  Broken  Lines. 


Trans.  Acad.  Sci.  of  St,  Louis, 
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Vol..  VI.     NO.  1'2.     Plate  \X.\V1  (from  Table  No.  51;  jiiiges  325,  :i6:r. 

Height  of  Face  from  Halr-Llne  to  Point  of  Chin. 

75,  60  and  2.")  Percentile  (irades. 

Bov>:  rnbrokcn  Lines.  Gil  Is:  Broken  Lines. 


Trans.  Acad.  Sci.  of  St.  Louis. 
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E  XXXVIl  {(roin  TaUle  No.  IT;  pages  312, M5). 
Percetiti:c  Gradee. 
Weight. 


Trans.  Acad.  Sci.  of  St.  Louis. 
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A  STUDY  OF  THE  RELATIONS  OF  SAL IX 
NIGRA  AND  SALIX  AMYODAL0IDE8,  TO- 
GETHER WITH  THE  HYBRIDS  ARISING 
FROM  THEM  AS  THESE  SPECIES  EXHIBIT 
THEMSELVES  IN  THE  VICINITY  OF  ST. 
LOUIS. 

N.  M.  Glatfelter,  M.  D. 

From  considerable  previous  observation  having  noticed  the 
difficulty  of  classifying  many  of  the  specimens  either  with  the 
one  or  the  other  of  the  two  species  named  in  the  subject  of 
this  paper,  I  resolved  in  the  early  part  of  the  season  just 
passed  to  collect  a  large  number  of  specimens  with  the  view 
of  ascertaining  the  essential  characters  of  each  and  thus, 
perhaps,  fixing  their  proper  limits.  The  result  of  my  eflforts 
is  182  pressed  specimens  from  as  many  different  plants,  taken 
at  random  as  I  came  across  them.  These  are  all  numbered 
and  tabulated  with  reference  to  their  various  characters. 

I  am  well  aware  that  any  inferences  drawn  from  them  have 
only  a  local  significance,  but  yet  deem  them  not  without 
value,  nor  without  some  degree  of  general  interest.  The 
large  number  of  hybrids  in  the  collection  (38  %),  has  been 
quite  a  surprise  to  myself.  I  found  the  hybridization  to  be 
of  every  possible  degree  of  intermixture  or  complexity,  grad- 
uating by  shades  from  one  species  to  the  other.  Often  at 
first  sight,  the  specimen  in  hand  appears  to  belong  to  the 
one  or  the  other,  when  upon  closer  inspection  one  will  find 
defection  of  or  addition  of  one  or  more  important  characters 
properly  pertaining  to  the  pure  form.  It  is  to  be  understood 
as  a  matter  of  course  that  a  certain  degree  of  latitude  has  to 
be  permitted  for  the  usual  amount  of  variation  of  a  species. 
Owing  to  the  strong  contrast  presented  by  the  parents  in 
several  important  characters  there  is  ordinarily  no  difficulty 

(427) 


428 


Trans.  Acad.  iScL  of  St.  Louis. 


in  determining  the  bybrida.    The  didtinction  between  the  par- 
ents may  be  readily  seen  from  the  following  comparison :  — 


S,  amygdaloides. 

Tree  stem  usoally  single,  limbs 
straight. 

*Bark  smooth  or  only  rough,  bases 
of  branchlets  brittle. 

The  terminal  ends  of  branchlets 
frequently  winter-killed. 

Leaves  not  usually  affected  with 
blister-like  mlte-galls. 

*  Under  surface  of  leaves  glaucous 
or  pale,  blolsh-green. 

Bases  of  leaves  acuUf  round,  or 
sub -cordate. 

Leaves  ovate-lanceolate. 

Velnlng  coarser,  stronger,  whiter; 
secondaries  more  regular  and 
pronounced. 

Toung  shoots  of  sterile  plant, 
mostly  fragrant  In  early  season. 

^Petioles  long. 

SUpular  In  76  %,  deciduous. 

*Stipules  all  obtuse  or  rounded. 

*Stlpules  glandular. 

Petiole  at  base  of  leaf  often  gland- 
ular. 

*Toung  shoots  and  leaves  smooth. 

Date  of  bloBsomlDg  mostly  from 
April  15th  to  25th. 

Stamens  mostly  more  than  six. 

Scales  of  sterile  aments  ovate  or 
oblong,  acute. 

*FertUe  aments  loose. 

♦Pedicels  long. 


S»  fniffru. 

Stems    mostly    clustered,    more 
crooked  limbs. 

*Bark  flaky  or  shaggy,  bases  of 
branchlets  very  brittle. 

The  same  not  winter  killed. 


Leaves  frequently  affected    with 
such  galls. 

*Green  throughout. 

A  tendency  to  obtuseness  or  even 
truncateness. 

Leaves  oblong  or  linear  lanceolate. 

Velnlng  very   minute,   with    fre- 
quently a  marginal  line. 

Young  shoots  never  fragrant. 

♦Petioles  short. 

Stipular,  57  %,  rather  persistent. 

♦Stipoles  pointed,  all  bat  one. 

♦Stipules  not  glandular. 

The  same  never  glandular. 

Young  shoots  and  mld-rlb  mostly 
pubescent,  87  % . 

The  same  after  May  dd. 

Stamens  mostly  less  than  six. 

Scales     shorter,     obtuse,      more 
villous. 

♦The  same  compact. 

♦Pedicels  short. 


It  is  seen  that  the  differences  are  many,  and  some  of  them 
very  marked.     Those  marked  with  an  asterisk  indicate  the 
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more  prominent  and  persistent  differences,  though  yet  other 
characters  may  be  quite  as  important,  for  example,  the  period 
of  blossoming,  or  the  difference  in  veining.  When  stipules 
are  present  I  venture  to  assert  if  they  are  pointed,  or  if  not 
glandular,  the  specimen  under  investigation  cannot  be  S. 
Amygdaloidee  ;  and,  on  the  other  hand,  if  glandular,  it  can 
not  he  pure  S.  nigra.  The  several  types  of  leaves,  stipules 
and  fruits  of  each  of  the  two  species  are  illustrated  on  the 
accompanying  plate. 


The  following  summary  taken  from  my  record  will 
show  at  a  glance  the  differences  between  nigra  and  amyg- 
daloides ;  — 
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The  following  table  embracing  specimens  of  mixed  forms 
selected  from  iny  list  may  prove  interesting  as  showing  the 
variations  in  hybidrization,  as  well  as  my  method  of  recording. 
In  the  columns  headed  amygdaloid  and  nigra,  an  attempt  was 
made  to  classify  the  specimens  with  that  species  to  which  they 
appear  to  come  the  nearest.  While  my  data  show  that  of  pure 
amygdaloides  73  per  cent  blossomed  from  April  15th  to  itdth, 
and  of  pure  nigra,  all  of  the  14  sterile  specimens  after  May 
3d,  the  9  specimens  of  mixed  sterile  were  collected  between 
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April  S3d  and  May  7th,   thus  proviag  that  their  time  of 
floweriog  also  is  intermediRte. 
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The  que8tioD  arises,  may  there  not  be  coDtamioation  from 
other  species  of  Willows?  I  found  no  evidences  of  this,  and 
am  strongly  of  the  opinion  there  is  not.  The  only  other  na- 
tive specios  growing  in  this  vicinity  are  S.  coidata  and  S.- 
longifolia :  and,  very  sparingly,  S.  humiliB,  and  S.  serlcca,  to 
none  of  which  are  nigra  or  amygdaloid  closely  allied.  S. 
lucida  from  which  the  glandular  character  ofamygdaloid  might 
be  thought  to  he  derived  docs  not  grow  here,  and  is  extremely 
rare  even  as  an  ornamental  tree.  Contrary  to  descriptions  in 
standard  works  S.  atnygdaloides  is  more  frequently  stipular 
and  has  larger  stipules  than  S.  nigra.  The  stipules  being 
present  mostly  with  vigorous  shoots,  holds  trne  largely  also 
in  respect  to  S.  nigra. 

While  the  differences  between  the  two  under  consideration 
are  so  striking  there  yet  appears  a  remarkable  closeness  in 
their  nature  permitting  them  to  hybridize  so  freely  with  each 
other.  The  plan  of  their  venation  is  similar.  I  would  be 
inclined  to  think  that  even  those  specimens  of  Amygdaloid 
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which  I  have  classed  as  pure,  might  be  contaminated  with 
nigra,  but  for  the  fact  that  those  most  stipular  are  also  most 
glaucous,  most  glandular,  and  most  frequently  fragrant,  char- 
acters entirely  absent  from  nigra.  The  leaf-shape  of  the 
mixed  forms  follows  the  various  forms  of  parents,  often  a 
compromise  between  the  two.  The  veining  appears  most 
strongly  affected  by  nigra. 

Issued  April  17,  1894, 
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FLOWERS  AND  INSECTS— ROSACE AE  AND 

COMPOSITAE. 

Charles  Eobertson. 

Contributions  to  an  account  of  the  mutual  biological  rela- 
tions of  the  entomopbilous  flora  and  tbe  anthopbilous  insect 
fauna  of  Macoupin  County,  Illinois. 

Pkunus  AMERICANA  L.  —  The  trees  grow  a  few  metres 
high  and  are  covered  in  early  spring  with  a  profusion  of  white 
flowers,  which  appear  with  the  leaves.  The  corolla  expands 
from  15  to  20  mm.  When  the  corolla  opens,  the  style  with 
its  stigma  already  receptive  is  exposed  to  insects,  while  the 
anthers  are  still  closed.  This  gives  abundant  opportunity  for 
cross-pollination  between  flowers  of  the  same  or  of  different 
trees.  After  the  anthers  begin  to  dehisce,  cross-pollination 
is  still  readily  effected  by  insects  touching  the  stigma  first. 
But  insects  coming  without  pollen  may  effect  self-pollination. 
In  case  insect-visits  fail,  spontaneous  self-pollination  may 
occur  in  those  flowers  in  which  some  of  the  stamens  equal  or 
exceed  the  style  in  length,  by  the  flowers  closing  up  so  that 
the  anthers  may  be  thrown  against  the  stigma,  or  turning 
horizontally,  so  that  some  of  the  pollen  may  fall  upon  the 
stigma.  In  many  flowers,  however,  the  stigma  so  far  sur- 
passes the  anthers  that  spontaneous  self-pollination  is  impos- 
sible. Nectar  is  secreted  by  the  broad  wall  of  the  receptacular 
tube.  Tbe  tube  is  somewhat  contracted  at  the  mouth  and 
slightly  obstructed  by  the  bases  of  the  filaments. 

The  flowers  are  in  bloom  from  April  15  to  May  5.  They 
are  visited  mainly  by  bees  and  flies.  The  following  visitors 
were  noted  on  April  17,  26  and  27:  — 

Hymenoptera  — ilpidae:  (1)  Apis  melliflcaL.  g ,  s.  and  c.  p.,  ab.;  AndreU' 
idae:  (2)  Andrena  sayl  Rob.  ^f  $,s.and  c.  p.,  freq.;  (3)  A.  salicls Rob.  cf,8.; 
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(4)  A.  cressooll  Bob.  ^,t.:  (5)  A.  lUTOclrpemu Sra.  ^,s-,b^.i  (€)Ealie- 
ta«  icromli  Lep.  $,  e-i  (7)  B.  sep:)jnis  Sm.  ?,  s.;  (B)  B.  eoatiuac  Sk.  y. 
*.Badc.p.;   (9)  H.  staltaa  Cr.  9i  B.:  OOj  CoLl«te9  InacquUsSAj  $,». 

Diplen  — £<n»by(f(Iac.-  (11)  Bonibjllas  nnjor  L.  S.;  SnrUdm:  (U) 
CbrysogfteterDltlilkWd.;  (18)  C.aeUiUULiT.;  CI4)PlAtrdilmh7pertMK«s 
SlmeK-i  C^)  STTphOB  amerlcaiiiiB  Wd.i  (16)  S.  rlb««ii  L.;  (17)  Mesognpu 
gemlDiu  Say:  (l&)SptiaeTopborisc7liiidrtc«  Sa;;  (19)  ErisUJta  dimldlktss 
Wd.;  (20)  Helopbiloa  eimOiS  Heq.;  (21)  Bnch]rp«]paB  fronuwaa  Lw. — 
all  f.  p.  wDdaomeUmesB.;  Tadiintdat:  (ti)  Gonla  [nHitaeaS«)',a.;  £Sareiop>«- 
7f(fa«.'  (aS)  CfDomjlA  ep..  s.;  JVMC&toe.-  (M)  LncUiacaeBar  L.,  s.i  (S5)  L. 
cornlcloa  F.,  S. :   Cardgluridat:   (!S)  Scktopbap  M)iuUdk  Mg.,  (.  p. 

Lepldopt«fa—  liymphaUdae:  (S7)  Fjmnel*  aUliDU  L.;  (^)  P.  hsMen 
F.;  Noanidae:  (39)  Pliu la  simplex  Go. ;  (30)  ep.— all  sacking. 

Coleoptera —  CkrytomelUat:  (SI)  Oraodaehna  atra  Ahr.,  f.  p. 

Pbonub  seeotina  Ehrh.  —  The  trees  arc  filled  with  small 
racemes  which  bear  numerous  email  white  flowers.  The 
flowers  measure  about  eight  millimetres  across.  When  they 
open,  the  stigma,  which  is  already  receptive,  exposes  its 
broad  surface  above  the  anthers,  which  are  still  closed  aod 
are  held  down  by  the  incurved  stamens.  Later  the  stamens 
turn  outwards  and  discharge  their  pollen.  Flowers  which 
are  imperfectly  expanded  show  the  anthers  discharging  their 
pollen  eo  near  to  the  stigma  that  self-pollination  is  insured. 
The  recQptacular  tube  forms  a  shallow  cup,  the  inner  wall  of 
which  secretes  nectar.  The  nectar  is  readily  accessible  to 
short-lipped  insects,  the  style  and  stamens  forming  a  very 
trivial  obstruction  in  the  way  of  the  guests. 

This  species  blooms  later  than  P.  americana,  April  25- 
May  23,  and  has  more  exposed  nectar.  Its  visitors  are  like 
those  of  Crataegus.     May  7,  13,  and  18, 1  noted  as  visitors : — 

Hynenoptera  — ,ip(doe:  (1)  Apismelllflca  L,  §  ,  e.  andc  p.,Bb. ;  (2)  Bom- 
bns  araerlcaDomm  F.  ?,  b.,  freq.;  (8)  B.  TlrglnicoB  Ollv.  $,b.;  (4)  B. 
aeparatna  Cr,  $ ,  s. ;  (E)  Synhalouia  Bpeciosa  Cr.  ^,  a. ;  (6)  Ceratina  tejonea- 
sls  Cr.  ^,  a.;  (7)  Nomada  saji  Rob.  ^,  b.\  Andrenidae:  (S)  Andrena  pmnl 
Rob.  9,s.aDdc.  p.,  freq.;  (9)  A.  aayl  Bob.  $,  e.  andc.  p.;  (ID;  A.  cresfontl 
Rob.  j  ?,  B.  aodc.  p.,  (req.;  (11)  A.  flavo-clypeata  Sm.  $,B.aDdc.  p.,  ab.; 
(12)  A.  Dnda,  Bob.  $,e.  andc.  p. ;  (13)  A.  ragosa  Rob.  ^,  a.;  (14)  A.  for- 
besll  Rob.  $,  a.  and  c.  p.;  (IS)  A.  clajtonlae  Rob.  $,  a.  and  c.  p.,  (req.; 
(16)  A.  crataegl  Rob.  c?i«-i  C'?)  Hallctns  corlacens  8m.  $,  a.,  freq.;  (18) 
H.  leronzll  Lep.  $,  a.  and  c.  p.,  freq.;  (19)  H.  faaciatna  Nyl.  $,  a,  and  c. 
p.;  (30)  H.  pUoanaSm.  ?,  a.  andc.  p.;  (21)  H.  crcBaonil  Rob.  $,  a.  and  c. 
p. ;  (22)  H,  zephyrns  8m.  ?,  s.  aod  c.  p. ;  (23)  H.  confaaaa  Sm.  ?,  a.  and 
c.  p.,  freq.;  (24)  H.  Btnltna  Cr.  ?,  a.  and  c.  p.,  (req.;  (26)  Agapostemon 
radUtaa  Say  9,  a.;  (36)  Aagochlora  Incidala  Sm.  $,  a.;  (27)  A.  slmllia 
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Rob.  9 1  s.  and  c.  p.,  freq. ;  Vespidae:  (28)  Polistes  metricns  Say,  s.  Ten- 
thredinidae:  (29)  Dolerns  sericens  Say,  s. 

Diptera — Stratiomyidae:  (30)  Stratiomyla  qnaternaria  Lw.,  8.;  Empidae: 
(31)  Bbamphomyia  sp.,  8. ;  Conopjda^:  (82)  My opaye8lcnlo8a  Say,  8.;  8yr- 
phidaei  (33)  Plpizaplstlca  Will.,  8.;  (84)  Chry80ga8ter  nltida  Wd.,  8. ;  (36) 
SyrphQ8  ribe8ii  L.,  f.  p. ;  (86)  SphaerophoriacylindrlcaSay,  8. ;  (87)Mylolepta 
strigiUata  Lw.,  8.;  (88)  Eri8tali8  aenen8  F.,  8.,  freq.;  (39)  E.  dimldiatn8 
Wd.,  8.;  (40)  Syritta  pipien8  L.,  8.;  Tachinidae:  (41)  Gonia  front08a  Say, 
8.;  Sarcophagidae:  (42)  Cynomyia  8p.,  8.;  (43)  Sarcophaga8p.,8. ;  Musddae: 
(44)  Calliphora  erythrocephala  Mg.,  8.;  (45)  Lncilia  sp.,  8.;  (46)  L. 
caesar  L.,  8.;  (47)  L.  corniclna  7.,  8.;  (48)  L.  latifrons  Schin.,  8.; 
Anthomyidae:  (49)  Chortophila  8p.,  8.;  Cordylurid<ie:  (50)  Scatophaga 
8qQalida  Mg.,  8. 

Lepidoptera  —  Nymphalidae:  (51)  Danal8  archippn8  F.,  8.;  (52)  Pyramei8 
huntera  F.,  s. 

Coleoptera —  Cerambycidae:  (53)  Molorcha8  bimacalatas  Say,  8. 

Spiraea  aruncus  L. — The  flowers  of  this  plant  are  said  by 
Miilier  *  to  be  devoid  of  honey,  but  I  have  seen  insects  sucking. 
If  the  flowers  were  destitute  of  nectar,  the  plants  which  bear 
only  pistillate  flowers,  which  of  course  supply  no  pollen,  would 
not  be  visited  by  insects.  This  conies  nearer  to  being  a  beetle- 
flower  than  any  flower  I  have  observed.  Of  the  twenty-four 
species  of  insects  taken  on  the  flowers,  fifteen  are  beetles.  As 
far  as  observed  the  flowers  bloom  from  June  6  to  16.  June 
7th  and  10th,  the  following  visitors  were  taken : — 

Coleoptera  —  Dermestidae:  (1)  Anthrenas  musaeoram  L.j  ab. ;  (2)  Crypto- 
rhopalam  haemorrholdale  Lee;  (3)  C.  trlste  Lee,  ab.;  (4)  Orphilns  glabra- 
tus  F.,  freq.;  Cerambycidae:  (5)  sp.;  (6)  Enderces  picipes  F.,  ab.;  (7) 
Acmaeops  directa  Newm.;  Chrysomelidae:  (8)  sp.;  Bruchidae:  (9)  Brachus 
hibisci  OIlv.;  Mordellidae:  (10)  Mordella  marginata  Melsh.,  ab.r  (11-12) 
Mordellistena  spp. ;  (13)  M.  biplaglata  Heb. ;  Curculionidae:  (14)  Centrinos 
plcamnns  Hbst.,  ab. ;  (15)  Coleop.  sp. —  all  f.  p.  or  8. 

Hymenoptera  —  Andrenidae:  (16)  Andrenasp.  ?,  8.;  (17)  A.  rngosaRob.  ?, 
s.;  (18)  A.  crataegi  Rob.  $,  c.  p. ;  (19)  A.  cressonii  Rob.  $,8.;  (20)  Halic- 
tns  stQltas  Cr.  $,  s. ;  (21)  Prosopis  affinis  Sm.  c^  $,  8.  and  f.  p.,  freq. 

Diptera— J^rnpidae:  (22)  Empis  distans  Lw., s. ;  Oacinidae:  (23-24)  spp.,  s. 

In  his  garden  at  Lippstadt  MUller  found  the  flowers  to  be 
visited  by  four  beetles  and  five  other  insects. t 

RuBUS  occiDENTALis  L. —  The  flowers  grow  in  quite  incon- 
spicuous clusters,  and  open  in  succession.     They  expand  as 


*  FertUization  of  Flowers,  224.  f  See  Table  III. 
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wide  as  fifteen  millimetres,  but  on  account  of  the  short  and 
narrow  petals  they  are  far  from  showy. 

The  stigmas  become  receptive  before  the  anthers  dehisce. 
The  stamens  are  numerous,  but  short,  and  the  outer  ones  dis- 
charge their  pollen  first.  There  is  an  opportunity  for  cross- 
pollination,  for  self-pollination  by  insects,  and  for  spontaneous 
self-pollination  in  absence  of  insects.  But  the  inner  and 
upper  stigmas  can  hardly  receive  pollen  except  by  insect  aid. 

The  honey  secreting  ring  between  the  out^r  pistils  and  inner 
stamens  is  more  readily  accessible  than  in  JR.  villosus^  on 
account  of  the  stamens  being  shorter  and  less  abundant. 

I  have  seen  the  flowers  visited  by  Andrena  bicolor  F.  j, 
and  Odynerus  anormis  Say. 

RuBUS  viLLOSUs  Ait. — The  stems  rise  from  one  to  two 
metres  high  and  bear  numerous  white  flowers,  which  expand 
horizontally  from  two  to  four  centimetres. 

When  the  flowers  first  open,  the  numerous  stigmas  are 
receptive  while  the  anthers  are  still  closed.  At  this  time,  and 
later,  when  the  outer  anthers  are  discharging  their  pollen,  a 
bee  entering  the  flower  may  readily  effect  cross-pollination. 
At  the  same  time,  insects  coming  without  pollen  may  effect 
self-pollination.  When  the  inner  anthers  dehisce,  spontaneous 
self-pollination  may  occur,  for  the  stamens  far  overtop  the 
stigmas. 

Nectar  is  secreted  by  a  narrow  ring  between  the  base  of 
the  receptacle  and  the  filaments.  The  nectar  is  entirely  con- 
cealed and  rendered  quite  deep-seated  by  the  dense  circle  of 
numerous  stamens. 

On  account  of  their  large  size  and  rather  deeply-seated, 
concealed  nectar,  the  flowers  seem  to  be  specially  adapted  to 
bumble-bees,  which  are  in  fact  the  principal  and  most  efficient 
visitors,  but  smaller  insects  occur  and  may  effect  pollination, 
though  by  no  means  so  readily. 

The  flowers  were  noted  in  bloom  from  May  11  to  June  22, 
The  following  visitors  were  taken  May  24  and  29 :  — 

Hymenoptera  —  Apidae:  (I)  Apis  mellifica  L.  ^,  s.,  freq.;  (2)  Bombus 
americanoram  F.  9>  s.,  freq.;  (3)  B.  pennsylvanicus  DeG.  ?,  s.;  (4)  Cera- 
tlna  dupla  Say  9,  s. ;  Andrenidae:  (5)  Andrena  sayi  Rob.  9»c.  p.;  (6)  A. 
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crataegiRob.  9,  c.  p.;  C?)  Halictns  pectoralis  Sm.  $,  c.  p.;  (8)  H.  fasciatus 
Nyl.  9,  c.  p.;  (9)  H.  stnltus  Cr.  ?,  c.  p. 

Diptera— ^mpidae;  (10)  Empis  distans  Lw.,  s.;  Syrphidae:  (11)  Syritta 
pipiens  L.,  f.  p. 

Geum  album  Gmelin.  —  The  stems  grow  about  six  deci- 
metres high  and  bear  scattered  flowers,  which  have  white 
petals  and  expand  18  or  20  millimetres. 

The  flowers  are  proterogynous.  The  outer  anthers  dehisce 
first.  There  is  abundant  opportunity  for  cross-pollination. 
Later,  self-pollination  by  insect  aid  is  possible.  In  case 
insects  fail,  the  lower  stigmas  may  receive  pollen  from  the 
neighboring  anthers. 

Nectar  is  secreted  by  the  portion  of  the  disc  on  which  the 
stamens  are  inserted. 

The  flowers  are  visited  by  small  Hymenoptera  and  Diptera. 
I  have  noted  them  in  bloom  from  June  20  to  September  13. 
The  insects  mentioned  in  the  following  list  were  noted  on  the 
flowers  on  July  6  and  11 :  — 

Hymenoptera— ^p^ae:  (1)  PhileremQS  iUiooensis  Bob.  ^t  8,;  (2)  Cal- 
liopsis  andrenlfomiis  Sm.  (f,  s.;  Andrenidae:  (8)  Halictiis  fasciatus  Nyl.  ^, 
8.;  (4)  H.  pllosus  Sm.  9>  s. ;  (5)  H.  pminosiis  Bob.  $,  s.  and  c.  p.;  (6)  H. 
conlasas  Sm.  9i  s.  and  c.  p.;  (7)  H.  tegnlaris  Bob.  9i  s.;  (8)  H.  stnltns 
Cr.  9  i  s.  and  c.  p. ;  (9)  Aagochlora  simllls  Bob.  (^9)8*  ^^^  ^'  P* »  0-^)  ^o~ 
sopis  pygmaea  Cr.  j^,  s.;  Eumenidae:  (11)  Enmenes  fraternas  Say,  s.;  (12 
and  18)  Odynems  spp.,  s.;  Crabronidae:  (14)  Crabro  interraptns  Lep.,  s.; 
Philanthidae:  (15)  Cercerls  compacta  Or.,  s. ;  Chrysididae:  (16)  Hedychram 
vlolacenm  Brnll^^  s. 

Diptera — Syrphidae:  (17)  Mesograpta  marginata  Say,  s.;  Tachinvdae: 
(18)  Ocyptera  sp.^  s. ;  Sarcophagidae:  (19)  Sarcophaga  sp.,  s. 

Coleoptera— (7«ram&ycida6:  (20)  Enderces  picipes  F.,  s.;  MordelUdae: 
(21)  Mordella  marginata  Melsh.,  s. 

Hemiptera —  Corimelaenidcie:  (22)  Corimelaena  pnlicaria  Germ.^  s. 

Geum  vebnum  Torr.  &  Gr.  —  A  few  stems  from  the  same 
base  rise  three  or  four  decimetres  in  height  and  bear  small 
cymes  of  yellow  flowers. 

The  flowers  expand  about  six  or  seven  millimetres,  the 
petals,  however,  being  quite  small  and  inconspicuous.  The 
concavity  of  the  receptacular  tube  is  filled  by  a  globular  head 
of  pistils.  Above,  it  is  produced  into  a  thin,  many-lobed  rim 
which  separates  the  head  of  pistils  from  the  stamens.  The 
filaments  are  inserted  in  a  groove  lying  between  this  rim  and 
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the  iiiscrtioD  of  the  petals  and  sepals.  An  outer  circle  of 
stamens  has  straight  filaments  and  erect  anthers.  The 
anthers  of  this  circle  dehisce  before  the  others.  The 
stamens  of  the  inner  circle  have  their  filaments  inflected,  the 
indehiscent  anthers  being  held  between  the  head  of  pistils  and 
the  raised  edge  of  the  receptacle. 

Nectar  is  secreted  and  lodged  in  the  groove  near  the  bases 
of  the  filaments.  The  flowers  are  homogamous.  Insects 
visiting  the  flowers  may  efiect  cross-pollination.  The  anthers 
of  the  outer  circle  do  not  readily  come  in  contact  with  the 
stigmas.  When  those  of  the  inner  circle  dehisce,  they  often 
touch  the  stigmas  of  the  lower  pistils,  but  most  of  the  pistils 
can  receive  pollen  only  through  the  agency  of  insects. 

I  have  seen  the  flowers  visited  for  nectar  and  pollen  by 
Augochlora  pura  Sjy  5. 

Fraoaria  vlroiniana  Mill.,  var.  illinoensis  Gr.  —  The 
plants  are  commonly  collected  in  small  patches.  The  scapes 
rise  from  one  to  two  decimetres  high  and  bear  a  few  white 
flowers  which  expand  horizontally  from  15  to  25  millimetres. 
The  flowers  are  gynodioecious,  the  female  flowers  being  smaller 
and  bearing  aborted  stamens.  The  hermaphrodite  flowers  are 
proterogynous,  and  there  is,  accordingly,  abundant  oppor- 
tunity for  oros£-polliiiatioa  oS  these  Howers.  The  authers 
stand  80  directly  over  the  stigmas  that,  when  the  pollen  is 
discharged,  self-pollination  may  be  effected  by  insects  or  by 
the  pollen  falling  upon  the  stigmas.  Nectar  is  secreted  by  a 
narrow  portion  of  the  receptacle  and  is  held  between  the 
bases  of  the  filaments  and  the  outer  pistils.  It  is,  therefore, 
only  imperfectly  concealed  and  can  be  obtained  by  small  bees 
and  flies.  The  principal  visitors  are  bees  of  the  genus  Halictus. 
The  list  contains  visitors  observed  May  15th:  — 

HjmODOptfen  — Aptdae:  (1)  S;Dbalonla  specloea  Cr.  ^,B.;  (2)  Cer&ttD& 
dnpla  Say  jf,  e.;  (3)  Nomada  snperba  Cr.  cf,  s.;  Andrenidae:  (*)  Halictaa 
llgataa  Say  ?,s.;  (6)  H.  lasclatns  Nyl.  ¥,s.,  freq.;  (61  H.  pllosuB  Sm.  2, 
B. ;  (7)  H.  coDfasDS  Sm.  9,  s.  and  c.  p.,  freq.;  (8)  H.  tegnlaris  Bob.  ^,s.; 
(9)  ADgocHlora  pnra  Say  ?,  a.;  (10)  A.  Blmllis  Rob.  $,  9.  and  c.  p.,  ab.; 
(11)  ProsopleafflnlB  Sm.  (^,  B.;  (12)  P,  pygmaea Cr.  ?,  s. 

Dlptera  — ^rpA((Jae:  (18)  Parogn)  bioolor  F.,  a.  and  t.  p.,  freq.;  (1*) 
Spbaerophorla  cylindrlca  Say,  e.  and  f.  p.;  (IS)  Tropldla  mamtUata  Lw.; 
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Sarcophagidde:   (16)    Sarcophaga  sp.,  s.,  freq. ;   Muacidae:    (17)    Lacilla 
syl varum  Mg.,  s. 

PoTENTiLLA  CANADENSIS  L. —  Except  in  their  yellow  color 
and  smaller  size,  the  flowers  bear  a  strong  resemblance  to 
those  of  Fragaria.  The  plants  are  common  and  are  often 
collected  in  patches  of  considerable  size.  A  few  stems  rise 
from  the  same  base  and  are  ascending  or  trailing.  A  single 
plant  does  not  bear  many  open  flowers  at  a  time,  since  the 
flowers  are  single  on  axillary  peduncles,  and  there  is  there- 
fore an  increased  opportunity  for  cross-pollination  between 
distinct  plants. 

The  flowers  expand  horizontally  about  fifteen  millimetres. 
Nectar  is  secreted  on  the  narrow  line  between  the  outer  pistils 
and  the  stamens.  The  pistils  have  their  stigmas  receptive 
before  the  anthers  dehisce.  In  case  cross-pollination  does 
not  take  place  oefore  the  pollen  is  discharged,  self-pollination 
may  occur  by  insect  aid,  or  spontaneously  by  the  pollen  fall- 
ing upon  the  stigmas. 

The  blooming  time  is  from  April  30  to  June  17.  The 
visitors  mentioned  below  were  taken  on  May  18  and  June  2:  — 

Hymeooptera— 4P^a^*  (0  Bombus  amerlcanorum  F.  9i  s.;  (2)  Ceratina 
dapla  Say  c?9,  s.,  freq.;  (3)  C.  tejonensls  Cr.  J*.  8.;  (4)  Alcldamea  prod- 
ucta  Cr.  <^,  8. ;  (6)  Osmla  alblventris  Cr.  ? ,  s.,  (6)  Stells  lateralis  Cr.  J*, 
s. ;  (7)  Nomada  annalata  Cr.  (^,  s.;  (S)  N.  sayi  Rob.  (j^,  s.;  Andrenidae:  (9) 
Andrena  zlziae  Bob.  (^9»  ^-9  a^**  0^)  H*  pectoralis  Sm.  9i  ^m  (1^)  H.  lig- 
atQS  Say  9»  s.;  (12)  H.  fasciatus  Nyl.  9,  s.;  (18)  H.  confasQS  Sm.  9>  &.; 
(14)  Aagochlora  para  Say  9?  s.  and  c  p.,  ab.;  (15)  A.  similis  Rob.  9?  s. ; 
ab.;  (16)  Sphecodes  mandibQiaris  Cr.  9»'s*i  (17)  Frosopis  affinis  Sm.  ^, 
8.;  Eumenidae:  (18-20)  Odynerns  spp.,  s.,  freq.;  (21)  O.  aoormis  Say,  8. 

Di^tersL—Syrphidae:  (22)  Paragus  tibialis  Fll. ;  (23)  Syritta  pipiens  L.,  s. ; 
Tachinidae:  (24)  sp.,  s. ;  (25)  Cistogaster  occidaa  Wlk. ,  8. ;  Sarcophagidae: 
(26)  Sarcophaga  sp.,  s.;  Muscidae:  (27)  Lucilia  sp.,  s.;  ilntAomyidatf:  (28) 
Chortophila  sp.,  s. 

Lepidoptera — Nymphalidae:  (29)  Phyciodes  tharos  Dru.,  s. 

EosA  HUMILI8  Marsh. —  The  flowers  expand  several  centi- 
metres. The  stamens  are  turned  outwards  so  strongly  that 
insects  landing  near  the  center  of  the  flower  are  likely  to  touch 
the  stigmas  before  becoming  dusted  with  pollen  from  the  same 
flower.  Nectar  is  wanting.  The  principal  visitors  are  bumble- 
bees   and   other    large  bees,  which  collect  the  pollen,    and 
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a  common  beetle,  Trichtus  ptger^  which  feeds  upon  it.  Small 
bees  may  collect  the  pollen  without  touching  the  stigmas. 

The  blooming  time  of  Rosa  humilis  is  from  May  22  to 
July  8.  Anthophora  abrupta  5,  whose  time  of  flight  is  from 
May  13  to  the  last  of  June,  seems  to  depend  for  pollen 
almost  exclusively  upon  this  rose. 

On  twelve  days,  between  May  22  and  June  20,  I  observed 
the  following  visitors : — 

Hymenoptera  — 4P^ae;  (1)  Bombns  virgin  leas  OUv.  $  ;  (2)  B.  americED- 
oram  F.  9i  8>b.;  (3)  B.  separatns  Cr.  9  ;  (A)  Anthophora  abrnpta  Say  9i  a^-* 
(5)  Synhalonla  speclosa  Cr.  9 ;  (fi)  Ceratlna  dapla  Say  $  ;  AndrerUdae:  (7) 
Halictas  conf  usus  Sm.  $  ;  (8)  Aagochlora  para  Say  9  ;  C^)  Agapostemon 
Tlrldala  F.  9  — ^^  collecting  pollen. 

Coleoptera  —  Scarabaeidaei  (10)  Trlchias  plger  F.,  ab.;  Chrysomelidae: 
(U;  Dlabrotlca  12-panctata  Ollv.— both  feeding  on  pollen. 

BosA  SETiGERA  Michx. — The  flowers  resemble  those  of 
Rosa  humilis  J  but  the  styles  cohere  in  a  column,  which 
enables  the  stigmas  to  touch  a  visiting  bumble-bee  a  little 
more  readilv.  I  have  noted  the  flowers  in  bloom  from  June 
16  to  July  4.  June  16  I  saw  them  visited  for  pollen  by  (1) 
Bombus  americanorum  F.  $ ;  (2)  Anthophora  abrupta  Say 
2 ;  and  (3)  Trichius  piger  F. 

Pyrus  coronaria  L.  —  During  the  blooming  time  —  April 
25  to  May  16  —  the  trees  are  conspicuous  with  a  profusion  of 
rose-colored  flowers.  The  attractiveness  of  the  flowers  is 
increased  by  their  delicious  fragrance. 

The  corollas  expand  from  four  to  five  centimetres.  The 
receptacular  tube  extends  nearly  directly  upwards  from  the 
ovary  for  a  distance  of  about  two  millimetres.  The  summit 
of  the  tube  is  surmounted  by  a  dense  circle  of  filaments  which 
are  also  directed  upwards  and  a  little  inwards.  In  this  way 
the  nectar  is  effectually  concealed  and  short-tongued  and 
weak  insects  are  excluded.  The  nectar  is  reached  by  a  bee 
thrusting  its  proboscis  between  the  separating  ends  of  the 
filaments.  The  flowers  are  strongly  proterogynous.  In  most 
of  them  the  stigmas  are  protruded  so  far  beyond  the  anthers, 
that  spontaneous  self-pollination  after  the  anthers  begin  to 
dehisce  is  impossible. 
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xf^,  8.;  (9)  A.  flavo-clypeata  Sm.  ^9»  s*  ^^^  ^*  P-*  ^^'i  (^^)  ^*  ziziae 
Bob.  (^y  s.y  freq.;  (11)  A.  rngosa  Bob.  J^,  s.;  (12)  A.  claytoaiae  Bob.  (f,  s., 
freq. ;  (18)  A.  crataegi  Bob.  (^^f  8.,  ab.;  (U)  Halictns lerouxii Lep.  9,  a,; 
(15)  H.  ligatus  Say  $,8.;  (16)  H.  fasciatos  Nyl.  $,  s.,  Ireq.;  (17)  H. 
zephyras  Sm.  9»  s**  <req.;  (18)  H.  confasas  Sm.  9,  s.;  (19)  H.  stoltiis  Cr. 
9)8.;  Vespidae:  (20)  Pollstes  metricus  Say,  s.^freq.;  (21)  P.  pallipes  Lep., 
8.;  Scoliidae:  (22)  Tlphia  inornata  Say,  s. 

Diptera  —  Empidae:  (28)  Empi8  sp.,  s.;  Bombylidae:  (24)  Bombyliu8 
major  L.,s.;  Conopidae:  (25)  Myopa  vesicalosa  Say,  s.;  Syrphidae:  (26) 
Pipiza  plstica  Will.;  (27)  P8ilota  baccata  Mcq.;  (28)  Syrphns  ribesllL.; 
<29)  Mesograpta  geminata  Say;  (30)  Myiolepta  striglUata  Lw.,  Ireq.;  (81) 
£ristali8  aeneus  F . ;  (82)  E.  dlmldiatus  Wd. ;  (33)  HelophilTi8  8imili8  Mcq. ; 
(84)  Mallota  clmbl  cif ormi8  FU.  — all  8.  or  f.p.;  Tachinidae:  (85)  Gonlalron- 
to8a  Say,  s.;  JSarcophagidae:  (36)  Cynomyia  sp.,  s.;  (37-38)  Sarcophaga 
spp.,  8.;  Muacidae:  (39)  Calliphora  erythrocepbala  Mg.,  8.;  (40)  LucUia  8p., 
8.;  (41)  L.  caesar  L.,  8.;  (42)  L.  cornicina  F.,  s.,  freq.;  (48)  Comp8omyia 
macellaria  F.,  8.;  (44)  Cyrtoneara  8p.,  s. 

Coleoptera — Coccinellidae:  (45)  Hippodamea  15 — maculata  MqIs.,  8.; 
<46)  Coccinella  sangainea  L.,  8.;  Scarabaeidae:  (47)  Euphoria fulgida  F.,  s.; 
Cerambycidae :  (48)  Molorchus  bimacalatas  Say,  s.,  freq.,  in  cop.;  Chrysome' 
lid<ie:  (49)  Diabrotica  vittata  F.,  f.  p.;  Oedemeridae:  (50)  A8clera  pnnctl- 
coUis  Say.,  f.  p. 

Lepidoptera  — Nymphalidae:  (51)  DanaisarchippusF.,  8.;  (52)  Pyramei8 
buDtera  F.,  s. 

Cbataegus  crus-galli  L. —  This  species  resembles  the 
preceding.  The  trees  are  even  more  conspicuous  with  the 
white  blossoms.  It  blooms  later — May  20  to  June  1  — 
and  consequently  shows  an  increase  in  Aculeate  Hymenoptera. 
With  the  exception  of  No.  8,  which  was  taken  on  May  29, 
all  of  the  visitors  were  observed  May  22. 

Hymenoptera —  Apidae:  (1)  Api8  melliflca  L.  g ,  8.  and  c.  p.,ab.;  (2)  Bom- 
bas  virginicus  Oliv.  ?,  8.;  (8)  B.  americanorum  F.  $,8.;  (4)  B.  pennsyl- 
vanicas  DeG.  9,  8.;  (5)  B.  separatu8  Cr.  $,8.;  (6)  Synhalonia  speciosa  Cr. 
^j  8.;  (7)  Ceratina  dupla  Say  J*,  s.;  (8)  Megachile  inlragUis  Cr.  J*,  s.;  (9) 
Herlades  philadelphl  Bob.  J*,  8. ;  (10)  Panurgu8  (?)  andrenoide8  Cr.  ?  ,8  . ; 
Andrenidae:  (11)  Andrena  8p.  9f  s>  ^^^  c*  P*;  (^2)  A.  bicolor  F.  $,  s.  and 
c.  p.;  (13)  A.  sayi  Bob.  ?,  8.  and  c.  p.;  (14)  A.  cressonii  Bob.  (^9,  8.  and 
c.  p.,  freq.;  (15)  A.  flavo-clypeata  Sm.  (j^9i  &.  and  c.  p.,  the  most  abun- 
dant visitor;  (16)  A.  ziziae  Bob.  ^f  9>  s.  and  c.  p.,  ab.;  (17)  A.  forbe8ii 
Bob.  9>s.  and  c.  p.;  (18)  A.  claytoniae  Bob.  9y  s.  and  c.  p.;  (19)  A. 
crataegi  Bob.  (j^9>  s*  ^^^  c*  Pm  a^*;  (^0)  Halictns  gracilis  Bob.  9»  s*  &°d 
c.  p.,  freq.;  (21)  H.  pectoralis  Sm.  9iS.  and  c.p.;  (22)  H.  fasciatns Nyl.  9> 
8.  and  c.  p.,  ab.;  (23)  H.  pilosus  Sm.  9i  s*  ^^^  c.  p.;  (24)  H.  zepbyms 
Sm.  9>s.  andc.  p.;  (25)  H.  confusus  Sm.  9 9  s*  and  c.  p.,  ab.;  (26)  H. 
^tnltns  Cr.  9»  s.  andc.  p.,  ab.;  (27)  H.  tegolaris  Bob.  9>  s.  and  c.  p.,  freq.; 
(28)  Angochlora  similis  Bob.  9i  s.  and  c.  p.,  freq.;  (29)  CoUetes  inaeqaalis 
Say  9i  s*  and  c.  p.;  (30)  Prosopis  sp.  (^,  s.;  (31)  P.  afflnis  Sm.  (^9»  8.,ab.; 
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(32)  P.  pygmaea  Cr.  J*  9,  s.,  ab.;  Vespidae:  (33)  Polistes  metrlcos  Say,  s.; 
Eumenidae:  (34)  Eamenes  fraternns  Say,  s.,  freq.;    (35)  Odyneras  walshia- 
nus  Sauss.,  s.;  (36)  O.  tigris  Sauss.,  s.;  (87)0.  capra  Sanss.,  s.;  (88)  0.  fora- 
minatus  Saoss.,  s. ;  (89)   O.  aaormls  Say,  s.;  Crdbronidae:   (40)   Crabro 
scntellatas  Say,  s. 

BlptertL  —  Stratiomyidae:  (41)  Stratiomyia  discalis  Lw.,  s. ;  Syrphidae: 
(42)  Cbrysogaster  nltida  Wd.;  (43)  Dldea  fasclata  fasclpes  Will.;  (44)  Xan- 
thogramma  emarginata  Say;  (46)  Mesograpta  geminata  Say;  (46)  Volncella 
vesicnlosa  F.;  (47)  Eristalis  dimidiatiis  Wd.;  (48)  E.  latllrons  Lw.;  (49)  E. 
transversns  Wd. ;  (50)  Helophilas  simllis  Mcq. ;  (51 )  Mallota  cimbiciformia 
Fll.;  (52)  Syritta  pipieos  L*  —  alls.  orf.  p.;  Sarcophagidae:  (53)  Cynomyia 
sp.,  s.;  r54)  Sarcopbaga  sp.,  s. ;  Muscidae:  (55)  Cyrtoneara  sp.,  s.;  (56) 
Lacilia  sp.,  s. ;  (57)  Lucilia  caesar  L.,  s.;  Anthomyidae:  (58-59)  Cbortopblla 
spp. ;  Ortalidae:  (60)  CamptoDeara  picta  F.,  s. 

Coleoptera  —  Buprestidae:  (61)  Acmaeodera  cnlta  Web.,  s.;  Scarabaeidae: 
(62)  Euphoria  fnlgida  F.,  s.;  Ceranibycidae:  (68)  Molorcbns  blmaculatas 
Say,  8. 

Lepidoptera  —  Nymphalidae:  (64)  Danais  archlppusF.;  Lycaenidae:  (65) 
Lycaena  pseadargiolns  B.  — L.;  FapiHonidae:  (66)  Papilio  pbilenor  L. — 
all  s. 

Amelanghier  CANADENSIS  ToFF  and  Gr.  —  This  is  the  ear- 
liest of  the  indigenous  Bosaceae  —  blooming  from  April  1  to 
27.  In  my  neighborhood  the  small  trees  grow  on  high  creek 
banks  and  are  fairly  white  with  the  numerous  flowers,  which 
appear  before  the  leaves.  The  flowers  are  crowded  in  short 
racemes  terminating  the  branches.  The  oblong  petals  meas- 
ure 12  or  more  mm.  in  length  and  are  so  closely  interwoven 
with  the  petals  of  neighboring  flowers  that  the  more  incon- 
spicuous flower-stalks  and  calyces  are  concealed,  and  the  out- 
lines of  the  individual  flowers  are  lost  in  the  white  mass. 
Nectar  is  secreted  by  that  portion  of  the  receptacular  tube 
which  lies  between  the  ovary  and  the  bases  of  the  filaments. 
When  the  flower  opens,  the  five  8t3'les,  with  their  receptive 
stigmas,  are  exposed  above  the  inflected  stamens,  whose  an- 
thers are  still  closed.  The  stamens  strais^hteii  and  turn  out- 
wards  in  succession,  the  anthers  discharging  their  pollen  in 
the  same  order.  Five  innermost  stamens  remain  strongly 
inflected,  with  their  large  closed  anthers  obstructing  the 
mouth  of  the  tube  until  all  of  the  other  anthers  have  become 
emptied.  The  flowers  are  abundantly  visited,  and  until  the 
anthers  dehisce,  there  is  full  opportunity,  in  all  favorable 
weather,  for  the  stigmas  to  receive  pollen  from  other  flowers 
of  the  same  or  of  distinct  trees.     If  such  pollination  does  not 
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occur  early,  there  is  provision  for  spontaneous  self-pollina- 
tion, for  by  the  closing  of  the  petals  at  night,  or  in  cloudy  or 
rainy  weather,  the  anthers  of  some  of  the  longer  stamens 
come  in  contact  with  the  stigmas. 

The  flowers  are  pollinated  by  bees  principally  of  the  genus 
Andrena.     On  April  10th  and  11th,  I  noted  as  visitors :  — 

Hymenoptera  —  Apidae:  (1)  Apis  melliflca  L.  g,  s.  and  c.  p.,  ab.;  (2) 
Bombas  ridingsii  Cr.  9)  (?)  Ceratina  dapla  Say  (^;  Andrenidae:  (4) 
Andrena  sayi  Rob.  (^^,  freq. ;  (5)  A.  salicis  Bob.  9;  (6)  ^*  illinoensis 
Rob.  9;  (7)  A.  cressonii  Rob.  ^^;  (8)  A.  flavoclypeata  Sm.  (^9,  ab.; 
(9)  A.  rngosa  Rob.  J^;  (10)  A.  forbesU  Rob.  9>  freq.;  (11)  A.  mariae  Rob. 
^;  (12)  A.  claytonlae  Rob.  J*;  (18)  Halictus  gracUis  Rob.  9;  (14)  H. 
pilosus  Sm.  9 ;  (^^)  H.  zephyrns  Sm.  9 ;  (^6)  H.  caeralens  Rob.  9 ;  (17) 
H.  confasus  Sm.  9*  (}^)  B*  stultus  Cr.  9 — all  sucking;  Tenthredinidae: 
(19)  Dolerns  arvensis  Say,  s. 

Diptera  —  Syrphidae:  (20)  Mesograpta  marginata  Say;  (21)  M.  geminaia 
Say;  (22)  Sphaerophoria  cylindrica  Say;  (23)  Eristalis  aeneas  F.;  Tach' 
inidae:  (24)  Phorocera  edwardsii  Will.;  Muscidae:  (25)  LucUia  cornicina 
F.  —  all  sucking. 

Review  of  the  preceding  Rosaceae  :  —  In  table  1  the 
plants  are  given  as  nearly  as  practicable  in  the  order  in  which 
they  were  observed,  beginning  with  those  blooming  first. 
Little  needs  to  be  said  of  Oeum  vernum  and  Rubus  occidentalism 
which  are  sparingly  visited  by  insects* 

Spiraea  aruncus  strikes  us  as  the  most  peculiar,  since  it 
shows  a  strong  preponderance  of  Coleoptera.  Beetles  occur 
on  nine  species,  but  are  not  very  important  except  in  case  of 
Spiraea. 

Four  species  show  a  strong  preponderance  of  bees.  These 
are  Pyrus  coronaria,  Rubus  villosus^  Rosa  humilis  and 
setigera.  These  are  large  flowers,  forming  a  firm  support  for 
heavy  insects,  and  requiring  large  insects  readily  to  pollinate 
them.  The  two  former  have  the  nectar  more  deeply  con- 
cealed than  usual,  so  that  it  is  only  accessible  to  long  tongues. 
The  Andrenidae  which  1  noted  on  Rubus  villosus  were  only 
collecting  pollen.  The  roses  have  no  nectar,  but  yield  abun- 
dant pollen,  and  are  the  largest  and  most  attractive  of  all  the 
flowers.  These  four  species  may  be  regarded  as  humble-bee 
flowers,  though  they  are  also  less  frequently  visited  by  other 
large  bees. 
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The  other  flowers  have  the  uectar  so  situated  that  it  is  coa- 
venieDl  for  short-tongued  insects,  and  these  Sowers  agree  id 
showing  a  preponderance  of  Apidae,  Andrenidae  and  Diptera. 
Early  in  the  spring  the  anthophilus  insect-fauna  conaists 
mainly  of  these  insects.  Later  lu  the  season  bees  and  fliea 
come  in  competition  with  the  lower  Aculeate  Hjmenoptera, 
which  become  abundant.  Accordingly,  these  insects  show  a 
larger  proportion  on  the  late  flowering  Geum  album  than  on 
itny  other  species.  The  earlier  species  show  quite  a  number 
of  bees  of  the  genus  Andrena.  The  time  of  flight  of  all  of 
these  species  of  Andrena  is  over  before  Oevm  album  comes 
in  bloom,  and,  consequently,  the  list  of  visitors  shows  nona 
of  them.  Andrenaa  would  he  expected  to  occur  on  FTagaria, 
and  probably  do,  but  my  list  is  quite  fragmentary.  Miiller 
found  one  Andrena  on  F.  vesea. 

The  usual  colors  of  the  Rosaceae  are  white  (13  species, 
table  II.)  or  yellow  (5  cases),  colors  characterizing  flowers 
adapted  to  miscellaneous  insects.  Pyrua  and  Rosa  shnw 
marked  departures  from  the  ordinary  colors,  and,  as  noted 
above,  are  adapted  to  bumble-bees. 

Except  in  the  cases  of  the  species  adapted  to  Apidae,  these 
bees  are  not  very  abundant  on  the  flowers.  Of  the  Apidae 
which  fly  throughout  the  season,  we  have  Apis  and  Ceratina. 
HomOus  I'liuiiilca  occur  ou  the  viiv]y  species,  aud  the  workers 
appear  later  on  Sosa.  On  the  earlier  flowers  we  find  the 
early  flying  species,  such  as  Anthophora,  Si/nhalonia,  Osmia, 
Nomada  and  Panurgusf  Later  species  show  Phihremus, 
Stelia  and  Calliopsis. 

The'dowere  being  of  rather  simple  structure,  with  easily 
accessible  nectar  and  numerous  exposed  stamens,  are  partic- 
ularly well  suited  for  the  short-tongued  bees  —  Andrenidae. 
These  consist  mainly  of  Andt'ena  and  Halictus.  Early  bloom- 
ing species  show  the  single  early  Colleles  inaequalis.  A  little 
later  we  find  Agapostemon,  Augochlora,  Prosopis  and 
Sphecodes  —  a  few  species  of  each.  The  males  of  Haliclua, 
and  the  allied  genera  Agapostemon  and  Augoc/ilora,  do  not 
appear  until  late  in  the  season.  Accordingly,  the  early  lists 
show  nothing  but  females  of  these  genera,  and  we  find  males 
of  Halictus  and  Augochlora  only  on  the  late  flowers  of 
Oeum  album. 
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Id  table  II.  I  have  arranged  the  species  which  I  have  thus  far 
found  in  my  neighborhood  (Carlinville,  111. —  39°  21'),  in  the 
order  in  which  they  appear.  At  the  bottom  of  the  table  we  have 
the  whole  reduced  to  a  curve  for  the  Rosaceae.  The  parts  of  the 
table  which  seem  to  me  the  most  defective  are  those  giving  the 
blooming  periods  of  RubuSi  RosUy  JSpiraea  and  Oillenia. 
When  these  are  more  completely  worked  out,  I  think  the 
curve  will  become  more  regular,  giving  a  more  evident  max- 
imum for  May  and  June. 

Amelanchier  canadensis  blooms  first  and  almost  entirely 
escapes  competition,  Prunus  americana  being  the  only  com- 
petitor. The  latter  overlaps  with  the  later  period  of  the 
former  and  with  the  early  part  of  the  period  of  P.  serotina 
and  Fragaria.  In  May  we  have  a  time  of  strong  competition. 
At  the  same  time  we  have  Prunus  serotina^  FragaHa^  Pyi^usj 
Oeum  vernumj  Crataegus  coccinea  v.  mollis  and  C  coccineaj 
and  Potentilla  canadensis.  Pyrus  coronaria  avoids  competi- 
tion by  attracting  bumble-bees.  Oeum  vernum  seems  to  have 
the  worst  of  the  struggle  and  shows  a  strong  tendency  to  avoid 
competition  for  the  attention  of  insects  by  resorting  to  spon- 
taneous self-pollination.  Potentilla  canadensis  Bhowa  h  strong 
disposition  to  overcome  the  disadvantage  of  this  strong 
competition  by  lengthening  its  blooming  time  and  extending 
it  until  the  others  have  gone  out.  As  far  as  other  members 
of  the  order  are  concerned,  the  struggle  for  existence  seems 
to  favor  the  later  blooming  of  this  plant. 

The  three  Urataegi  have  a  sharp  struggle  among  themselves. 
The  severity  of  this  contest  is  relieved  by  var.  mollis  coming 
first.  C.  coccinea  fills  the  gap  between  the  former  and  G.  crus' 
gain.     There  is  no  rivalry  between  the  first  and  the  last. 

In  the  period  from  the  middle  of  May  to  the  middle  of  June, 
competition  is  not  so  strong,  though  quite  a  number  of  species 
are  in  bloom  at  the  same  time.  Pressure  between  Rubus  and 
Rosa  is  relieved  by  the  fact  that  the  former  is  visited  for 
nectar  and  the  latter  only  for  pollen.  There  must  be  a  strong 
contest  between  Rubus  villosus  and  canadensis^  though  the 
former  seems  to  be  earlier.  R.  occidentalis  seems  to  incline 
to  self-pollination,  though  it  is  visited  by  shorter-lipped 
insects.  Among  the  roses,  R.  humilis  is  earliest,  but  my 
observations  here  are  not  complete. 
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Among  the  BombuS'&owerQj  Pyrus  has  everything  its  own 
way,  while  the  contest  is  weak  between  Rubus  and  RosUf  but 
strong  between  the  congeners  of  these  genera. 
'  In  June  Spiraea  seems  to  depend  upon  beetles  without 
being  molested  by  its  relatives.  GHlleniat  from  its  structure, 
seems  to  depend  mainly  upon  small,  long-tongued  bees,  but  I 
hope  to  pay  more  attention  to  it  next  season. 

Geum  album  is  practically  without  competition,  except  with 
Potentillanorvegica^  and  Agrimonia  eupatoria  and  parviflora. 
Agrimonia  eupatoria  was  observed  by  Mliller  *  to  be  visited  for 
pollen  by  nine  Syrphidae^  one  Anthomyia  and  one  Halictua. 
I  have  yet  to  make  observations  on  this  species  and  A.  parvi- 
flora. 

Potentilla  noi*vegica  seems  to  depend  mainly  upon  self-pollin- 
ation. Its  long  blooming  time  may  to  some  extent,  compensate 
for  its  inconspicuousness  and  its  inability  to  attract  numerous 
insects  at  any  given  time.  This  species  and  Agrimonia  eupa- 
toria are  the  only  species  treated  of  here  which  are  credited  by 
the  Manual  to  both  this  country  and  Europe.  From  its  long 
blooming  time  it  resembles  an  introduced  species. 

Tables  III.  and  TV.  give  the  results  of  the  observation  of 
the  insect- visitors  of  the  genera  considered  in  this  paper.  The 
observations  in  Low  Germany  were  taken  from  Mtiller's  Fer- 
tilization of  Flowers  and  Weitere  Beobachtungen  iiber  Be- 
fruchtung  der  Blumen  durch  Insekten;  those  in  the  Alps 
from  his  Alpenblumen,  ihre  Befruchtung  durch  Insekten  und 
ihre  Anpassungen  an  Dieselben.  The  observations  made  in  the 
Pyrenees  are  taken  from  MacLeod:  De  PyreneeSnbloemen  en 
hare  Bevruchting  door  Insecten,  eene  bijdrage  tot  de  bloemen- 
geographie. 

COMPOSITAE. 

The  following  paper  on  the  insect  visitors  of  the  Compos- 
itae  gives  the  results  of  observations  made  in  the  neighborhood 
of  Carlinville,  Illinois.  Since  hardly  half  of  the  species 
growing  here  are  included,  I  have  thought  it  better  to  with- 
hold a  general  review  of  the  family  until  at  least  most  of  the 
remaining  species  have  been  studied. 

*  Fertilization  of  Flowers,  236. 
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In  coDnection  with  plants  baying  so  many  insect  visitors  it 
will  be  well  to  acknowledge  the  sources  from  which  I  have 
received  aid.  Early  in  my  work  Mr.  E.  T.  Cresson  kindly 
named  my  bees.  Later  I  have  determined  them  myself  from 
descriptions,  and  through  the  kindness  of  Mr.  Cresson  have 
compared  doubtful  cases  with  the  types  in  the  collection  of 
the  American  Entomological  Society.  I  have  worked  up  the 
local  species  of  Andrenidae,  and  described  the  species  which 
seemed  to  be  new.  Mr.  W.  H.  Ashmead  has  kindly  deter- 
mined my  Cbalcididae^Bi'aconidae  and  Ichneumonidae,  though 
many  of  the  Chalcids  were  determined  by  Mr.  L.  O. 
Howard.  As  regards  the  other  Hymenoptera,  I  am  respon- 
sible for  the  determinations,  except  in  the  case  of  a  few 
species  determined  by  Mr.  Wm.  J.  Fox. 

As  regards  the  Diptera,  Dr.  S.  W.  Williston  has  identified 
most  of  the  Bombylidae,  Conopidae  and  Syrphidae,  besides 
many  other  species  of  diflFerent  families.  Mr.  D.  W.  Coquil- 
lett  has  determined  the  Empidae,  etc.,  r.nd  Mr.  C.  H.  T. 
Townsend  most  of  the  Tachinidae.  Many  Diptera  I  have 
lately  determined  for  myself.  Prof.  G.  H.  French  has  aided 
me  in  the  determination  of  Lepidoptera,  Mr.  P.  E.  Uhler  and 
Mr.  C.  A.  Hart  have  determined  the  Hemiptera.  The  Col- 
eoptera  were  determined  by  Mr.  Hart,  except  a  few  sent  to 
Mr.  Samuel  Henshaw.  In  the  more  important  anthophilous 
groups,  I  make  it  a  rule  to  verify  all  determinations  made  for 
me,  by  comparison  with  the  descriptions,  whenever  these  are 
accessible. 

Finally,  I  am  indebted  to  Mr.  Cresson  for  the  interest  he 
has  always  taken  in  the  entomological  part  of  my  work,  and 
to  Prof.  Wm.  Trelease  for  friendly  advice  and  kind  encour- 
agement as  well  as  aid  in  gaining  access  to  literature. 

Vernonia  noveboracensis  Willd. — The  stems  are  tall, 
and  terminated  by  numerous  heads  arranged  in  a  cyme.  The 
heads  are  discoid.  The  florets  are  purple  and  have  tubes  nine 
or  ten  millimetres  long.  Pollen  is  carried  out  .on  the  long 
hairy  styles. 

The  visitors  consist  of  long-tongued  bees  and  flies,  and 
butterflies.     The  flowers  were  observed  in  bloom  from  July 
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30  to  September  26.     On  eight  days,  between  August  17  and 
September  2,  the  following  guests  were  noted:  — 

flymenoptera  —  Apidae:  (I)  Bombas  americanoram  F.  J^9«  ^-t  a^*«  (2) 
B.  pennsylvanicus  DeG.  g,  s.;  (3)  B.  separatas  Cr.  (f,  s.;  (4)  Melissodes 
perplexa  Cr.  ^^^  s.  and  c.  p.,  freq.;  (5)  M.  obliqua  Say  9»  s.  and  c.  p.; 
(6)  M.  bimacalata  Lep.  J^,  s.;  (7)  Ceratina  dapla  Say  9i  9- 

Lepidoptera  —  Bhopalocera:  (8)  Danais  archippusF.;  (9)  Papilio  tamus 
L.;  (10)  Pieris  rapae  L.;  (11)  Colias  philodice  Odt.,  ab.;  (12)  Pamphila 
cernes  B.  —  L.;  (13)  P.  maoataaqua  Scad.;  (14)  P.  metacomet  Harr.;  (15) 
Eudamus  tityras  F.  —  all  s. 

Dlptera  —  Bombylidae:  (16)  Exoprosopa  f asciata  Mcq.,  ab.;  (17)  Sys- 
toechus  yalgaris  Lw.  —  both  s. 

EuPATORiUM  PURPUREUM  L.  — The  purplish  color  of  the 
florets  and  the  slender  tubes  seem  to  indicate  an  adaptation 
to  butterflies,  but  the  flowers  are  also  visited  by  long-tongued 
Hymenoptera  and  Diptera. 

The  flowers  bloom  from  August  4  to  September  3.  The 
list  of  visitors  was  observed  AugOst  4,  6-8:  — 

Lepidoptera  —  Bhopalocera:  (1)  Danais  archippus  F. ;  (2)  Phyclodes 
nycteis  D.  —H.,  (8)  Papilio  philenor  L.;  (4)  P.  tarnus  L.;  (6)  Plerls  rapae 
L.;  (6)  P.  protodice  B.— L.;  (7)  Colias  philodice  Gdt.;  (8)  Pamphila 
peckius  Kby. ;  (9)  Pholisora  hayhurstil  Edw.  —  all  s. 

Hymenoptera —  Apidae:  (10)  Apis  melUfica  L.  g  ;  (11)  Bombns  pennsyl- 
vanlcasDeO.  §  ;  (12)  B.  yirginlcusOliv.  § ,  freq. ;  (18)  Melissodesbimacnlata 
Lep.  9  ;  (1^)  M.  aurigenia  Cr.  (^;Vespidae:  (15)  Polistes  rnbiginosas  Lep. ; 
Sphecidae:  (16)  Ammophila  gryphus  Sm.  —  all  s. 

Diptera  —  Bombylidae:  (17)  Exoprosopa  f asciata  Mcq. ;  (18)  Systoechus 
vulgaris  Lw.  —  both  s.;  Syrphidae:  (19)  Volucella  vesiculosa  F.,  f.  p. 

EuPATORiuM  SEROTiNUM  Michx.  —  This  is  a  common  species, 
blooming  from  August  16  to  Sept.  19.  The  tubes  are  shorter 
and  broader  than  in  U.  purpureum,  and  consequently  there 
are  many  more  short-tongued  species  on  the  flowers.  The 
following  list  was  observed  on  August  24,  25,  27,  28,  and 
September  19 :  — 

Hymenoptera — Apidae:  (1)  Apis  melliflci  L.  §,  s.  and  c.  p.,  ab. ;  (2) 
Bombus  virginicus  Oliv.  c?  §  >  s*  and  c.  p.,  freq. ;  (8)  B.  vagans  Sm.  9,  s.  and 
c.  p.;  (4)  B.  scntellaris  Cr.  J*,  s.;  (6)  Megachilebrevis  Say  J^,  s.;  (6)  Heri- 
ades  carinatum  Cr.  J^9>  s.  and  c.  p.,  freq.;  Andrenidae:  (7)  Agapostemon 
viridula  F.  J^,  8.;  (8)  Ilalictus  pectoralis  Sm.  J^,  s.;  (9)  H.  coriaceus  Sm. 
^  ?,  8.;  Vespidae:  (10)  Vespa  germanica  F.;  (11)  Polistes  metricus  Say; 
Eumenidae:    (12)   Eumenes  fratemus  Say;    (13)   Odynerus  sp.;    (14)    O. 
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campestris  Sauss. ;  Crabronidae:  (15)  Thyreopas  tamidas  Pk.;  Philanthidae: 
(16)  Cercerisfulvipes  Cr.yfreq.;  Larridae:  (17)  AncistrommadistinctaSm., 
ab. ;  Sphecidae:  (18)  Ammophila  vulgaris  Cr.;  (19)  A.  intercepta  Lep.;  (20) 
Pelopoeus  cementariai  Dru. ;  (21)  Isodontia  philadelpbica  Lep. ;  Pompilidae: 
(22)  Pompilas  sp. ;  Scoliidae:  (28)  Myzine  sexcincta  F. ;  (24)  Scolia  bicincta 
F.— alls. 

Diptera  —  Bombylidae:  (25)  Anthrax  alternata  Say;  (26)  Sparoopolias 
falvas  Wd.;  (27)  Geron  seoilis  F.;  Conopidae:  (28)  Physocephala 
tibialis  Say;  Syrphidae:  (29)  Ctirysogaster  nitida  Wd.;  (30)  Chilosiasp.; 
(31)  Eristalis  tenax  L. ;  (32)  Spilomyia  longicomis  Lw.;  Dexidae:  (88) 
ProseDa  sp.;  Tachinidae:  (34)  Oymnosoma  fuliginosa  B.  D.;  (85)  Watil- 
bergia  arcuata  Say ;  (36)  Jurinia  smaragdlDa  Mcq. ;  (87)  Acroglossa  hei peri- 
daram  Will. ;  (88)  Loewia  nigrifroDS  Twns. —  all  s. 

Lepidoptera — Bhopalocera:  (39)  Eudamus  tityrus  F.;  Heterocera:  (40) 
Carmenta  pyralldlformis  Wlk.— det.  by  French;  (41)  Scepsis  fnlvlcollU 
Hbn.;  (42)  Feltia  subgothica  Stepb.;  (48)  Spragueia  leo  Gn.— all  6. 

Coleoptera — Lampyridae:  (44)  Chanliognathns  pennsylvanicns  DcG.,  s.; 
Scarabaeidae:  (45)  Euphoria  sepulchralis  F.,  s. ;  Cerambycidae:  (46)Cyllene 
robiniae  Forst.,  f.  p.;  (47)  C.  decorns  Oliy.,  f.  p.;  Bhipiphoridae:  (48) 
Bhipiphoms  limbatns  F.,  s. 

EuPATOBiUM  PEBFOLiATUM  L.  —  Visitors  observed  on 
August  13,  25  and  September  3:  — 

Hymenoptera  —  Apidae:  (1)  Apis  melliflcaL.  §  ;  Andrenidae:  (2)  Prosopis 
aflSnis  Sm.;  Crabronidae:  (3)  Crabro  interrnptus  Lep.,  freq.;  (4)  Oxybelos 
frontalis  Bob.;  Philanthidae:  (5)  Eucerceris  zonatus  Say;  Sphecidae:  (6) 
Pelopoeus  cementarius  Dru.;  Scoliidae:  (7)  Myzine  interrupta  Say,  ab. — 
aUs. 

Diptera  —  Empidae:  (8)  Empis  sp.,  s. ;  Tachinidae:  (9)  Cistogaster  occi- 
dua  Wlk. ;  (10)  Siphophagia  anomala  Twns. —  all  s. 

Coleoptera  —  Meloidae:  (11)  Epicauta  pennsylvanlca  De  G.,  f.  p.;  BMpi- 
pfioridae:  (12)  Bbiplphorus  limbatus  F.,  s. 

EuPATOBiUM  AGEBATOiDES  L. — Visltors  observed  September 
2,  10,  12  :— 

Hymenoptera  —  Apidae:  (1)  Apis  melliflca  L.  g ,  s.  and  c.  p.,  ab. ;  Andreni- 
dae: (2)  Halictus  ligatus  Say  J^9>  ^'i  freq.;  (8)  H.  fasciatus  Nyl.  cf,  s.; 
(4)  Angochlora  pura  Say  ?,  s.;  Vespidae:  (5)  Vespa  maculata  L.,  s.;  EU' 
menidae:  (6)  Odynerus  tigris  Sauss.,  s.;  Larridae:  (7)  Ancistromma  dis- 
tlncta  Sm.,  s.;  Scoliidae:   (8)  Scolia  biciocta  F.,  s. 

Diptera  —  Bombylidae:  (9)  Exoprosopa  fasciata  Mcq.;  Syrphidae:  (10) 
Allograpta  obllqua  Say;  Tachinidae:  (11)  Cistogaster  occidua  Wlk.; 
Dexidae:  (12)  Bbynchodexia  sp.;  Muscidae:  (18)  LocUia  comiclna  F. — 
all  s. 

Lepidoptera  ^Lycaenidae:  (14)  Lycaena  pseadargiolas  B.  —  L. ;  CUn- 
uchidae:  (15)  Scepsis  faWlcollis  Hbn.  —  both  s. 
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LiATBis  FTGNOSTACHTA  Michx.  —  The  plaots  grow  on 
prairies  and  are  often  collected  in  conspicaons  patches.  The 
stems  rise  from  eight  to  sixteen  decimetres  high  and  bear 
long  spikes  of  heads,  each  one  of  which  contains  five  or  six 
rose-purple  flowers. 

All  of  the  flowers  are  perfect.  Pollen  is  carried  out  and 
exposed  on  the  long  divisions  of  the  style.  The  corolla 
tubes  are  from  seven  to  eight  millimetres  long.  The  visitors 
are  long-tongued  bees  and  flies,  and  butterflies.  By  far 
the  most  abundant  visitor  observed  by  me  is  ExoproBopa 
fasciata. 

Liatris  pycnostachya  blooms  from  July  21  to  August  14. 
The  following  visitors  were  observed  on  August  9  and  10 : — 

Hymenoptera  — ^jdoe:  (1)  Bombus  americanomm  F.  c^g»  8.  and  c.  p., 
freq.;  (2)  B.  ylrgtnlcns  Oliv.  g ,  s.  and  c.  p. ;  (8)  B.  separatus  Cr.  ^^  g ,  8., 
freq.;  (4)  lIeU88ode8  coloradensis  Cr.  ^^  s.;  (5)  M.  obUqoa  Say  cf  9*  s.  and 
c.  p.,  freq.;  (6)  M.  aorigenia  Cr.  cf  9>  s^  freq.,  (7)  Ceratina  dupla  Say  $, 
8.,  freq.;  (8)  Megachile  latimana8  Say  (f  9>  s.»  freq.;  (9)  M.  inimica 
Cr.  $,8.  and  c.  p.;  (10)  Epeolas  remigatus  F.  (f  9>  s.;  Andrtmidmt: 
(11)  Halictas  ligatu8  Say  9>  c*  P*»  <req*;  (1^)  Agapostemon  yirldnla  F. 
C?9>8.,  freq. 

Lepidoptera  — SAopalocera:  (18)  Danals  archippa8  F.;  (14)  Argynnis 
idalla  Dm.;  (15)  Pieris  rapae  L.;  (16)  Collas  phUodlce  Gdt.,  freq.;  (17; 
Papllio  asterias  F. ;  (18)  P.  philenor  L. ;  (19)  Pamphila  peckins  Eby.,  freq. ; 
(20)  P.  cernes  B.— L.,  freq.;  (21)  P.  metacomet  Harr.;  (22)  Eudamns  tity- 
ras  F.;  CtenucMdae:   (28)  Scepsis  fnlvicollis  Hbn.— all  8. 

Dlptera  —  Bombylidae:  (24)  Exoprosopa  fasciata  Mcq.,  very  ab.;  (26) 
Systoechus  vulgaris  Lw. ;  Conopidae:  (26)  Physocephala  texana  Will. ;  (27) 
Stylogister  biannulata  Say  —  all  s. 

SoLiDAGO  MIS80UR1ENSI8  Nutt. —  Visitors  observed  on 
August  9,  17,  19:  — 

Hymenoptera  —Apidae:  (1)  Apis  melliflca  L.  g,  s.,  one;  (2)  Melissodes 
obliqua  Say  9«  s.  and  c.  p.,  freq.;  (3)  M.  perplexa  Cr.  9>  s.  and  c.  p.;  (4) 
Ceratina  dupla  Say  (^,  s. ;  Andrenidae:  (5)  Halictus  pectoralis  Sm.  9,  s. 
and  c.  p.;  (6)  H.  ligatus  Say  9f  s.  and  c.  p.,  ab.;  (7)  H.  fasciatus  Nyl.  9, 
8.;  (8)  H.  confusus  Sm.  J^9»  s.  andc.  p.,  freq.;  (9)  H.  alblpennls  Bob.  9, 
8.  and  c.  p.;  (10)  H.  tegularis  Rob.  9;  s.  and  c.  p.;  (11)  Augochlora  sim- 
ills  Rob.  9>  s.;  (12)  Prosopis  pygmaea  Cr.  9>  Sm  freq.;  Vespidae:  (18) 
Polistes  pallipes  Lep.,  s.;  Eumenidae:  (14)  Eumenes  fratemns  Say,  s.; 
(15)  Odynerus  arvensls  Sanss.,  s.,  freq  ;  (16)  O.  vagus  Sauss.,  s.;  (17)  O. 
anormis  Say,  s.;  Crabronidae:  (18)  Crabro  interruptus  Lep.,  s.;  (19)  C. 
chrysarginus  Lep.,  s.;  (20)  Oxybelns  frontalis  Rob.,  s.;  Philanthidae:  (21) 
Philanthus  ventilabrls  F.,  8. ;  (22)  Eucercerls  zonatus  Say,  s. ;  (28)  Cerceris 
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compacta  Cr.,  s.,  Lanridcte:  (24)  Ancistromma  distincta  Sm.»  s.,  freq.;  Sphe- 
cidae:  (25)  Ammophila  valgaris  Cr.,  s.;  (26)  A.  intercepta  Lep.,  s.;  (27)  A. 
pictipennis  Walsh,  s. ;  (28)  Sphez  pennsylyanica  L.,  s. ;  (29)  S.  ichneamonea 
L.,  8.;  (30)  PrioQonyx  thomae  F.,  s. ;  Scoliidae:  (81)  Myzine  sexcincta  F., 
s.,  ab.;(32)  M.  interrupta  Cr.yS. ;  (83)  Scolia  bicincta  F.,  s.;  Chrysididae: 
(34)  Hedychrnm  violaceum  wiltii  Cr.,  s.,  ab.;  Chalcididae:  (35)  Perilampus 
cyaneus  Brull^,  s. ;  Braconidae:  (86)  Microdas  simlllimas  Cr.,  s.;  Ichneu- 
monidae:  (37)  Cetatosoma  fasciata  Cr.,  s.,  freq. 

Dlptera  —  Bombylidae:  (38)  Exoprosopa  fascipennis  Say,  freq.;  Syrphi. 
dae:  (39)  Syritta  pipiens  L.;  Tachinidae:  (40)  sp.;  (41)  Gymnosoma  folig- 
inosa  B.  D. ;  (42)  Siphoplagl^  anomala  Twns. ;  (43)  Miltogramma  cinerascens 
Twns.,  freq.;  (44)  M.  argentifrons  Twns. ;  (45)  M.  flavicomls  Twns. ;  (46) 
Oymnoprosopa  clarifrons  Twns.;  Dexidae:  (47)  Scotiptera  sp.;  Sarcopha- 
gidae:  (48)  sp. ;  (49)  Sarcophaga  sp.  —  all  s. 

Coleoptera  —  Lampyridae:  (50)  Chaaliognathus  pennsylv aniens  DeG., 
f.p.;  Chrysomelidae:  (51)  Diabrotlca  12-panctata  Oliv.,  f.  p.;  Meloidae:  (52) 
Epicauta  pennsylvanica  DeG.,  f.  p.,  and  goawing,  very  ab.  and  destrnctive; 
Bhipiphoridae:  (53)  Myodites  fasciatas  Say,  s. 

Hemiptera  —  Lygaeidae:  (54)  Lygaens  tnrcicns  F.,  s. 

SoLroAGO  CANADENSIS  L.* — Visitors  —  August  8,25,  27, 
September  15,  18,  23,  26,  30,  October  3,  7,  and  10:  — 

Hymenoptera  — ^ptdae:  (1)  Apis  melliflca  L.  g,  s.  and  c.  p.,  ab. ;  (2) 
Bombus  virginicns  Oliv.  cJ^  § ,  s.  and  c.  p.,  freq. ;  (3)  B.  vagans  Sm.  (^^  s. ; 
(4)  B.  americaoorum  F.  (j^  g ,  s.,  ab. ;  (5)  B.  scutellaris  Cr.  c?  g ,  s. ;  (6)  B. 
separatus  Cr.  J^  § ,  s.,  freq. ,  (7)  Mellssodes  sp.,  s.  and  c.  p. ;  (8)  M.  desponsa 
Sm.  $,c.  p.;  (9)  M.  perplexa  Cr.  9>  s*  ^^^  c.  p.;  (10)  Heriades  carinatum 
Cr.  ¥,  s.;  (11)  Caliopsis  solidaglnis  Rob.  $,  s.  and  c.  p.;  Andrenidae:  (12) 
Andrena  solidaginis  Bob.  9)  s.  and  c.  p.,  ab.;  (13)  Halictns  coriacens  Sm. 
9,  s.  and  c.  p. ;  (14)  H.  forbesii  Rob.  9>  s*  ^^^  c.  p. ;  (15)  H.  ligatus  Say  $, 
8.  andc.  p.;(16)  H.  lerouxli  Lep.  9,s.;  (17)  H.  conf asas  Sm.  J*,  s.,ab. ;  (18) 
H.  albipennis  Rob.  $,  s.  and  c.  p.;  (19)  Colletes  americana  Cr.  (^^,  s.  and 
c.  p.,  ab.;  (20)  C.  spinosa  Rob.  $,  s.  and  c.  p.;  (21)  C.  compacta  Cr.  $,  s.; 
(22)  Prosopls  afflnis  Sm.  9,  s.  and  f.  p.,  ab.;  Vespidae:  (23)  Polistes  metri- 
cus  Say,  ab.;  (24)  P.  annularis  L.,  ab.;  (26)  P.  pallipes  Lep.,  ab.;  (26)  P. 
rubiginosus  Lep.;  Eumenidae:  (27)  Eamenes  fraternus  Say;  (28)  Odynerus 
tigris  Sauss.,  ab.;  (29)  0.  capra  Sauss.,  ab.;  (30)  0.  catskillensis  Saass.; 
(31)  O.  arvensis  Sauss.;  (32)  0.  foraminatus  Sauss.;  (33)  0.  anormis  Say; 
(34)  O.  sp.;  Crabronidae:  (36)  Crabro  10-maculatus  Say;  (36)  C.  inter- 
ruptus  Lep.;  Mimesidae:  (37)  Mimesa  dentieulata  Pk. ;  PhilantMdae:  (38) 
Eacercerls  zonatus  Say;  (39)  Cerceris  fulvipes  Cr.,  freq.;  (40)  C.  clypeata 
Dlb.;  (41)  C.  flnitima  Cr.;  (42)  C.  compacta  Cr.;  Larridae:  (43)  Ancis- 
tromma distincta  Sm.,  freq. ;  (44)  Tachysphex  acuta  Ptto. ;  Sphecidae:  (45) 
Ammophila  vulgaris  Cr. ;  (46)  Pelopoeascementarius  Dru.;  (47)  Isodontia 
philadelphica  Lep.;  (48)  Sphex  ichneumonea  L. ;  (49)  S.  pennsylvanica  L. ; 


*  See  Miiller:  Fertilization  of  Flowers,  321,  &  Weitere  Beobachtungen 
III,  92. 


456  Trans.  Acad.  Sci.  of  St.  Louis. 

(60)  Priononyx  Ihomae  F. ;  (61)  P.  atrata  Lep. ;  Pompilidae:  (52)  Pompilns 
relativns  Fox;  (63)  P.  sp.;  (54)  P.  subviolaceos  Cr.;  (65)  P.  bigattatns 
F.;  (66)P.  marginatusSay;  (67)  P.  interruptus  Say ;  (58)  P.  navtra  Cr. ;  (69) 
Priocnemis  ageuioides  Fox;  (60)  P.  fulvicornis  Cr.;  (61)  Ceropales  elegans 
Cr.;  (62)  C.  blpunctata  Say;  (63)  C  f ulvipes  Cr. ;  Scoliidae:  (64)  Myzlne 
6-ciDCta  F.;  (65)  Scolia  nobilitata  F.;  (66)  S.  bicincta  F.;  Chalcididae: 
(67)  Perilampas  platygaster  Say;  (68)  P.  fulvicornis  Ashm.;  BracanidaeT 
(69)  Iphiaalax  ragator  Say,  ab. ;  (70)  Bracon  simplex  Cr. ;  (71)  B.  ▼emon- 
iae  Ashm.;  (72)  Cheloaus  sericeus  Say,  (73)  Apan teles  sp.;  (74)  Agathis 
sp. ;  (76;  A.  areolata  Ashm.,  freq.;  IchneumotUdae:  (76)  Limneria  enrycreon- 
lis  Ashm. ;  (77)  Cremastas  retiniae  Cr. ;  (78)  Lampronota  americana  Cr. ; 
(79)  L.  varia  Cr. 

Diptera — Bombylidae:  (80)  Exoprosopa  fascipennis  Say ;  (81)Sparnopolliis 
fnlvus  Wd.;  (82)  Geron  senilis  F.;  (83)  Toxophora  amphitea  Wlk.; 
Conopidae:  (84)  Physocephala  texana  Will.;  (86)  Zodion  fulvifrons 
Say;  (86)  Oncomyia  loraria  Lw.;  Syrphidae:  (87)  Paragns  blcolor  F. ; 
(88)  Chrysogaster  nitida  Wd.,  f.  p.;  (89)  Chilosia  sp.;  (90)  Platy- 
chirus  hyperboreas  Staeg.  (?);  (91)  P.  qaadratas  Say;  (92)  Xantho- 
gramma  divisa  Will.;  (93)  AUograpta  obliqaa  Say;  (94)  Mesograpta 
geminataSay;  (96)  Eristalls  tenax  L.;  (96)  £.  dimidiatus  Wd.,  ab.;  (97)  E. 
latifrons  Lw.;  (98)  E.  bastardi  Mcq.:  (99)  Helophilus  similis  Mcq.,  ab.; 
(100)  fl.  latifrons  Lw.;  (101)  Tropidia  mamillata  Lw.,  freq.;  (102)  Syrilta 
pipiens  L. ;  (103)  Spilomyia  longicomis  Lw.;  (104)  S.  qnadrifasciata 
Say;  Tachinidae:  (105)  Cistogaster  occiduaWlk. ;  (106)  Oymnosoma  fali- 
ginosa  R.  D.;  (107)  Ennyomma  clistoides  Twns.;  (108)  Phasioclista  metal- 
lica  Twns.;  (109)  Loewia  nigrifrons  Twns.;  (110)  Trixoclieta  distincta 
Twns.;  (Ill)  Euryceromyia  robertsonii  Twns.;  Sarcophagidae :  (112-114) 
Sarcophaga  spp.;  Muscidae:  (116)  Graphomyla  sp. ;  (116)  Lucilia  cornicina 
F.,  s.  and  f.  p.,  ab.;  (117)  Compsomyia  macellaria  F.,  f.  p.,  freq.;  (118) 
Stomoxys  calcitrans  L.,  s.;  Anthomyidae :  (119)  Anthomyia  albicincta  FlI. ; 
(120)  Chortophlla  sp.;   Irypetidae:  (121)  Trypeta  humilis  Lw. 

Coleoptera — Carabidae:  (122)  Callida  punctata  Lee;  CoccinelUdae : 
(123)  Megilla  maculata  DeG.,  f.  p.;  (124)  Hippodamea  glacialis  F.,  freq.; 
(126)  Coccinella  9-notata  Hbst.;  Lampyridae:  (126)  Chauliognathus  penn- 
sylvanlcus  DeG.,  f.  p.,  ab. ;  Malachidae:  (127)  CoUops  4-maculatus  F. ; 
Scarabaeidae :  (128)  Euphoria  sepulchralis  F.,  f.  p.,  ab.;  Cerambycidae : 
(129)  Cyllene  robiniae  Forst.,  f.  p.,  freq.;  (130)  C.  decorus  Oliv.,  f.  p.; 
Chrysomelidae:  (131)  Diabrotlca  12-punctata  Oliv.,  f.  p.,  ab.;  (132)  D. 
vittata  F.,  f.  p.;  (133)  D.  longicomis  Say,  f.  p.,  ab.;  Bruchidae:  (184) 
Bruchus  obsoletus  Say;  Meloidae:  (135)  Epicauta  pennsylvanica  De  G.,  f. 
p.,  ab. 

Lepidoptera — Bhopalocera:  (136)  Danais  archippus  F.;  (137)  Pyrameis 
cardui  L.;  (138)  Chrysophanus  thoe  B.  —  L. ;  (139)  Colias  philodice  Gdt.; 
Heterocera:  (140)  Scepsli  fuIvlcoUis  Hbn.;  (141)  Feltia  subgothica 
Steph.;  (142)  Carneades  velleripennis  Grt. ;  (143)  Heliothls  armlger 
Hbn.,  ab. 

Hemiptera —  Coreidae:  (144)  Alydus  pllosulus  Schf.,  s.;  Lygaeidae:  (145) 
Lygaeus  turcicus  F.,  s.;  Capsidat:  (146)  Calocoris  rapidus  Say,  s. 


Robertson  —  Flowers  and  Insects.  457 

SoLiDAGo  NEMORALis  Ait.  —  VisitoFS  observcd  September 
26  and  October  5  and  9  : — 

Hymenoptera  —  Apidae:  (1)  Apis  melliflca  L.  § ,  8. ;  (2)  Bombus  vlrgini- 
cus  Oliv.  §,8.;  (3)  B.  americanorum  F.  (;J*9  §,  8.;  (i)  Ceratina  dupla  Say 
(;J*  9 ,  8.,  freq. ;  (5)Megachile  brevi8  Say  9,8.;  (6)  Epeolas  mercatus  F.  9>  s. ; 
(7)  Calllopsis  compo8itarum  Rob.  ^,8.;  (8)  C.  asteria  Bob.  (MS)  9,  s.  and 
c.  p.;  Andrenidae:  (9)  Andrena  nabecula  Sm.  9t  s.  and  c.  p.,  freq.;  (10) 
Halictu8  sp.  9f  s*)  (\^)  B*  pectoralis  Sm.  ^,  a.;  (12)  H.  ligatas  Say  J^,  s. ; 
(13)  H.  cressonil  Rob.  J^,  s.;  (U)  fl.  confasas  Sm.  (^^^  s.  and  c.  p.,  freq.; 
(15)  Augochlora  &lmill8  Rob.  9i  s*;  (l^)  CoUetes  compacta  Cr.  9»  s.  and  c. 
p.;  (17)  C.  americana  Cr.  (^^,  s.  and  c.  p.,  ab.;  (18)  C.  ealophi  Rob.  9i 
8.  and  c.  p.;  (19)  Prosopis  pygmaea  Cr.  9?  ^'*  ^req.;  Vespidae:  (20) 
Pollstes  rnbiglnosus Lep. ;  (21)  P.  pallipesLep.,  freq.;  (22)  P.  metricus  Say, 
freq. ;  (23)  P.  annularis  L. ;  Eumenidae:  (24)  Odynems  sp. ;  (25)0.tigris  Sanss. ; 
(26)  0.  foraminatns  Sanss.;  (27)0.  anormis  Say;  Crabronidae :  \28)  Crabro 
interroptns  Lep.,  freq.;  (29)  C.  ruflfemnr  Pk.;  Mimeaidae :  (80)  Mimesa 
denticalata  Pk.;  Philanihidae:  (31)  Pliilanthus  panctatas  Say;  (32)  Cerceris 
clypeata  Dahlb.;  (33)  C.  flnitima  Cr.;  (34)  C.  kennicottii  Cr.;  Larridae: 
(85)  Ancistromma  distlncta  Sm.;  Sphecidaer  {ii6)  Ammophila  gryphas 
Sm.;  (87)  A.  vulgaris  Cr.;  (38)  A.  pictipennis  Walsh;  Pompilidae:  (39) 
Pompilns  sp.;  (40)  P.  marginatus  Say;  (41)  Ceropales  fulvipes  Cr.; 
Chrysididae:  (42)  Chrysis  perpulchra  Cr. ;  Braconidae:  (43)  Chelonus 
sericens  Say  —  all  s. 

jyipiersL  —  Bombylidae:  (44)  Systropns  macer  F.,  s. ;  Syrphidae:  (45) 
Syrphus  amerlcanus  Wd. ;  (46)  S.  arcuatns  Fll. ;  (47)  Sphaerophorla  cylin- 
drlca  Say ;  (48)  Spilomyia  longicomls  Lw. ;  (49)  Syritta  pipiens  L.  —  all  s. 
or  f.  p.;  Tachinidae:  (50)  sp.;  (51)  Gymnosoma  fullginosa  R.  D.;  (52) 
Jnrlnia  smaragdina  Mcq. ;  (53)  Sarcomacronycbia  aurifrons  Twns.,  freq. ; 
Sarcophagidae:  (54  and  55)  spp. ;  Muscidae:  (56)  sp. ;  (57)  Stomoxys  calcit- 
rans  L. ;  (58)  Lucilia  sp. ;  (59)  L.  cornicina  F. ;  (60)  L.  latifrons  Schin. ; 
(61)  Compsomyia  macellaria  F. ;  Trypetidae:  (62)  Trypeta Solaris  Lw.;  (63) 
T.  hamilis  Lw. ;  Oscinidae:  (64)  Chlorops  sp.  —  all  s. 

Lepidoptera — Bhopalocera;  (65)  Danais  archippus  F.;  (66)  Oolias 
philodice  Gdt.;  (67)  Terias  lisa  B.  —  L.;  Heterocera:  (68)  Scepsis fulvicoliis 
Hbn.;  (69)  Utetheisa  bella  L.;  (70)  Heliothis  armiger  Hbn.  —all  s. 

Coleoptera —  Coccinellidae:  (71)  Coccinella  9-notata  Hbst. ;  Lampyridae: 
(72)  Chanliognathas  pennsylvanicas  DeG. ;  Cerambycidae:  (73)  Cyllene 
robiniae  Forst.;  Meloidae:  (74)  Epicauta  pennsylvanica  DeG.,  ab.,  in 
cop.  —  all  f .  p. 

Hemiptera —  Coreidae:  (75)  Alydus  pilosulas  Schf. ;  Capsidae:  (76)  Lygas 
pratensis  L. —  both  s. 


SoLiDAGO  LANCEOLATA  L. —  Visitors  —  September  6,  8,  9, 
12,  13,  and  25:— 

Hymenoptera — Apidae:  (1)  Apis  melliflca  L.  g,  s.  and  c.  p.,  ab.;  (2) 
Bombns  yirginicas  Oliv.  g,  c.  p.,  freq.;  (3)  B.  americanornm  F.  (;J^ g ,  s., 
freq.;  (4)  B.  scntellaris  Cr.  g,  s.;  (5)  B.  separatns  Cr.  (j^,  s.;  (6)   Melts- 


^ 
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The  other  ttowera  have  the  nectar  so  situated  that  it  is  con- 
venient for  Bhort-tongued  insects,  and  these  flowers  agree  in 
showing  a  preponderance  of  Apidae,  Andreniilae  and  Diptera. 
Early  in  the  spring  the  anthophilus  insect-fauna  conaista 
mainly  of  theae  insects.  Later  in  the  season  bees  and  flies 
come  in  competition  with  the  lower  Aculeate  Hymenoptera, 
which  become  abundant.  Accordingly,  these  insects  show  a 
larger  proportion  on  the  late  flowering  Geum  album  than  on 
any  other  speciey.  The  earlier  species  show  quite  a  number 
of  bees  of  the  genu^  Andreiia.  The  time  of  llight  of  all  of 
these  species  of  Andrena  is  over  before  Geum  allium  comes 
in  bloom,  and,  consequently,  the  list  of  visitors  shows  none 
of  them.  Andreiias  would  be  expected  to  occur  on  Fragaria, 
and  probably  do,  but  my  list  is  quite  fragmentary.  Miiller 
found  one  Andrena  on  F.  vesca. 

The  usual  colors  of  the  Kosaceae  are  white  (13  species, 
table  II.)  or  yellow  (5  cases),  colors  characterizing  flowers 
adapted  to  miscellaneous  insects.  Pyru&  and  Rosa  show 
maiked  departures  from  the  ordinary  colors,  and,  as  noted 
above,  are  adapted  to  bumble-bees. 

Except  in  the  cases  of  the  species  adapted  to  Apidae,  these 
bees  arc  not  very  abundant  on  the  flowers.  Of  the  Apidae 
which  fly  throughout  the  season,  we  have  Apis  and  Oeratina. 
Sontlius  females  occur  on  the  early  species,  and  the  wurkers 
appear  later  on  Sosa.  On  the  earlier  flowers  we  find  the 
early  flying  species,  such  as  Antfiophora,  Synkalonia,  Osmia, 
Nomada  and  Panurgusf  Later  species  show  Phileremus, 
Stelis  and  CalUopsis. 

The^flowere  being  of  rather  simple  structure,  with  easily 
accessible  nectar  and  numerous  exposed  stamens,  are  partic- 
ularly well  suited  for  the  short-tongued  bees  —  Andremdae. 
These  consist  mainly  of  Andrena  and  Haliclus.  Early  bloom- 
ing species  show  the  single  early  Colletes  inaequalis.  A  little 
later  we  find  Agapostemon,  Augochlora,  Proaopis  and 
Sphecodes  —  a  few  species  of  each.  The  males  of  Halicttts, 
and  the  allied  genera  Agapostemon  and  Augochlora,  do  not 
appear  until  late  in  the  season.  Accordingly,  the  early  lists 
show  nothing  but  females  of  these  genera,  and  we  find  males 
of  Halictus  and  Augochlora  only  on  the  late  flowers  of 
Geum  album. 
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Id  table  II.  I  have  arranged  the  species  which  I  have  thus  far 
found  in  my  neighborhood  (Carlinville,  111. —  39°  21'),  in  the 
order  in  which  they  appear.  At  the  bottom  of  the  table  we  have 
the  whole  reduced  to  a  curve  for  the  Rosaceae.  The  parts  of  the 
table  which  seem  to  me  the  most  defective  are  those  giving  the 
blooming  periods  of  Bubua^  Roaa^  Spiraea  and  Oillenia. 
When  these  are  more  completely  worked  out,  I  think  the 
curve  will  become  more  regular,  giving  a  more  evident  max- 
imum for  May  and  June. 

Amelanchier  canadensis  blooms  first  and  almost  entirely 
escapes  competition,  Prunus  americana  being  the  only  com- 
petitor. The  latter  overlaps  with  the  later  period  of  the 
former  and  with  the  early  part  of  the  period  of  P.  serotina 
and  Fragaria.  In  May  we  have  a  time  of  strong  competition. 
At  the  same  time  we  have  Prunus  serotina^  Fragaria^  Pyi^us^ 
Geum  vernumj  Crataegus  coccinea  v.  mollis  and  C.  coccinea^ 
and  Poteniilla  canadensis,  Pyrus  coronaria  avoids  competi- 
tion by  attracting  bumble-bees.  Oeum  vernum  seems  to  have 
the  worst  of  the  struggle  and  shows  a  strong  tendency  to  avoid 
competition  for  the  attention  of  insects  by  resorting  to  spon- 
taneous self-pollination.  Poientilla  canadensis  shows  a  strong 
disposition  to  overcome  the  disadvantage  of  this  strong 
competition  by  lengthening  its  blooming  time  and  extending 
it  until  the  others  have  gone  out.  As  far  as  other  members 
of  the  order  are  concerned,  the  struggle  for  existence  seems 
to  favor  the  later  blooming  of  this  plant. 

The  three  Urataegi  have  a  sharp  struggle  among  themselves. 
The  severity  of  this  contest  is  relieved  by  var.  mollis  coming 
first.  (7.  coccinea  fills  the  gap  between  the  former  and  (7.  cms* 
gain.     There  is  no  rivalry  between  the  first  and  the  last. 

In  the  period  from  the  middle  of  May  to  the  middle  of  June, 
competition  is  not  so  strong,  though  quite  a  number  of  species 
are  in  bloom  at  the  same  time.  Pressure  between  Rubus  and 
Rosa  is  relieved  by  the  fact  that  the  former  is  visited  for 
nectar  and  the  latter  only  for  pollen.  There  must  be  a  strong 
contest  between  Rubus  villosun  and  canadensis^  though  the 
former  seems  to  be  earlier.  R.  ocoidenlalis  seems  to  incline 
to  self-pollination,  though  it  In  vinlted  by  shorter-lipped 
insects.  Among  the  roiONf  /I.  humilis  is  earliest,  but  my 
observations  here  are  not  oomploto. 
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Among  the  Bombus-Rowetia,  Pyrus  has  overytliiDg  its  own 
way,  while  the  contest  is  weak  between  Rubus  and  Roaa,  but 
strong  between  the  congeners  of  these  genera. 

In  June  Spiraea  seems  to  depend  upon  beetles  without 
being  molested  by  its  relatives.  Gillenia,  from  its  structure, 
seems  to  depend  oiuinly  upon  small,  long-tongued  bees,  but  I 
hope  to  pay  more  attention  to  it  next  season. 

Geum  album  is  practically  without  competition,  except  with 
PolenCillanoruegica,  and  Ag7~i7nonia  eupaloria  AnAparvifiora. 
Agrimonia  eupaloria  was  observed  by  MUlIer  *  to  be  visited  for 
pollen  by  nine  Syrpkidae,  one  Anfhomyia  &nd  one  Haliclua. 
I  have  yet  to  make  observations  on  this  species  and  A.  parvi~ 
flora. 

Potentilla  norvegica  seems  to  depend  mainly  upon  self-polliu- 
atioH.  Its  long  blooming  time  may  to  some  extent,  compensate 
for  its  inconspicuousuess  and  its  inability  to  attract  numerous 
insects  at  any  given  time.  This  species  and  Agrimonia  eupa- 
Uyria  are  the  only  species  treated  of  here  which  are  credited  by 
the  Manual  to  both  this  country  and  Europe.  From  its  long 
blooming  time  it  resembles  an  introduced  species. 

Tables  III.  and  IV.  give  the  results  of  the  observation  of 
the  insect-visitors  of  the  genera  considered  in  this  paper.  The 
observations  in  Low  Germany  were  taken  from  Millier's  Fer- 
tilization of  Flowers  and  Weitere  Beobachtunpcn  iiber  Be- 
fruchtung  der  Blumen  durch  Insekten;  those  in  the  Alps 
from  bis  Alpeublumen,  ihre  Befruchtung  durch  Insekten  uud 
ihre  Anpassungen  anDieselben.  The  observations  made  in  the 
Pyrenees  are  taken  from  MacLeod:  De  Pyrenee&nbloemen  en 
bare  Bevruchting  door  Insecten,  eene  bijdrage  tot  de  bloemeu- 
geographie. 

GOHPOaiTAE. 

The  following  paper  on  the  insect  visitors  of  the  Compos- 
itae  gives  the  results  of  observations  made  in  the  neighborhood 
of  Carlinville,  IlliDois.  Since  hardly  half  of  the  species 
growing  here  are  included,  I  have  thought  it  better  to  with- 
hold a  general  review  of  the  family  until  at  least  most  of  the 
remaining  species  have  been  studied. 

•  FertlHiatlon  of  Flowers,  236. 
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In  connection  with  plants  having  so  many  insect  visitors  it 
will  be  well  to  acknowledge  the  sources  from  which  I  have 
received  aid.  Early  in  my  work  Mr.  E.  T.  Cresson  kindly 
named  my  bees.  Later  I  have  determined  them  myself  from 
descriptions,  and  through  the  kindness  of  Mr.  Cresson  have 
compared  doubtful  cases  with  the  types  in  the  collection  of 
the  American  Entomological  Society.  I  have  worked  up  the 
local  species  of  Andrenidae,  and  described  the  species  which 
seemed  to  be  new.  Mr.  W.  H.  Ashmead  has  kindly  deter- 
mined my  Chalcididae,Braconidae  and  Ichneumonidae,  though 
many  of  the  Chalcids  were  determined  by  Mr.  L.  O. 
Howard.  As  regards  the  other  Hymenoptera,  I  am  respon- 
sible for  the  determinations,  except  in  the  case  of  a  few 
species  determined  by  Mr.  Wm.  J.  Fox. 

As  regards  the  Diptera,  Dr.  S.  W.  Williston  has  identified 
most  of  the  Bombylidae,  Conopidae  and  Syrphidae,  besides 
many  other  species  of  diflFerent  families.  Mr.  D.  W.  Coquil- 
lett  has  determined  the  Empidae,  etc.,  F.nd  Mr.  C.  H.  T. 
Townsend  most  of  the  Tachinidae.  Many  Diptera  I  have 
lately  determined  for  myself.  Prof.  G.  H.  French  has  aided 
me  in  the  determination  of  Lepidoptera,  Mr.  P.  E.  Uhlerand 
Mr.  C.  A.  Hart  have  determined  the  Hemiptera.  The  Col- 
eoptera  were  determined  by  Mr.  Hart,  except  a  few  sent  to 
Mr.  Samuel  Henshaw.  In  the  more  important  anthophilous 
groups,  I  make  it  a  rule  to  verify  all  determinations  made  for 
me,  by  comparison  with  the  descriptions,  whenever  these  are 
accessible. 

Finally,  I  am  indebted  to  Mr.  Cresson  for  the  interest  he 
has  always  taken  in  the  entomological  part  of  my  work,  and 
to  Prof.  Wm.  Trelease  for  friendly  advice  and  kind  encour- 
agement as  well  as  aid  in  gaining  access  to  literature. 

Vebnonia  noveboracensis  Willd. — The  stems  are  tall, 
and  terminated  by  numerous  heads  arranged  in  a  cyme.  The 
heads  are  discoid.  The  florets  are  purple  and  have  tubes  nine 
or  ten  millimetres  long.  Pollen  is  carried  out  .on  the  long 
hairy  styles. 

The  visitors  consist  of  long-tongued  bees  and  flies,  and 
butterflies.     The  flowers  were  observed  in  bloom  from  July 
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The  insect  vi&itors,  as  might  be  expected,  closely  resemble 
those  of  the  species  just  meationed. 

I  have  noted  this  plant  in  bloom  from  May  17  to  Septem- 
ber 15.  On  May  31  and  Juae  8,  12  and  14,  I  observed  the 
following  visitora:  — 

Hymenoptera  —  Jpidaa;  (1)  Apia  melUflca  L.  §  ,  3. ;  (a)  Ceratlnft  tegonen- 
sisCr.  (?,  s. ;  (3)  C.  rtnpla  Say  (5^S,  s,  and  c.  p.,  fceq.;  (4)  Heriades  earln- 
atum  Cr.  cf  $,  s.;  (6)  Nonadn  anaoUta  Cr.  ¥,  s.;  Andrtnidae:  (6)  HallcCos 
pecloralls  Sm.  ?,  s.  and  c.  p.;  (7)  H.  llgatus  Say  ?,  a.  aad  c.  p.,  freq.;  (8) 
E.  tasclatus  Nyl.  $,  s.  and  c.  p.,  Ireq.;  (9)  H.  conloaQS  Soi.  $,  a.  and  c. 
p.,  (req,;  (tO)  H.  alb  I  pen  nis  Rob,  ?,  a.  and  c,  p.,  freq.;  (U)  H.  prninosns 
Rob.  $,  e.  andc.  p.;  (12)  H.  teguli.rl9  Rob.  9,8.  and  c.  p.;  (IS)  Aagocblora 
slmille  Rob.  ?,  s.  aud  c.  p.;  (14)  Prosopls  affluis  Sm.  ?,  s.;  (15)  P.  pyg- 
maeaCr.  9,b.  [  Eumtntdae:  (10-18')  OdyaeruB  spp.,  s.,  Ireq.;  (19)  O.  anor- 
mlB  3ay,s.,  freq.;  PhUaiUkidae :  (20)  Cerceria  clypeata  DBhlb.,s.;  Spkecidae: 
(21)  Ammopbila  plctlpennis  Walsh,  a.;  Chrysididae :  (22)  Cbryals  sp.,  9.; 
Chalcididat:  (23)  I^Dcospla  affials  Say,  s.-,  Braconidae:  (34)  Bracon  longi- 
caadus  Prov.,  a. 

Dlptera  —  Empidae:  (26)  Empls  sp.,  s.j  Conopidae:  (2S)  Zodlou  tnlvl- 
froaa  Say,  s.;  Syrphidae:  (27)  Paragus  blcolor  F.;  (28)  P.  tibialis  Fll,; 
(2!l)  Mesograpta  gemtaata  Say;  (30)  M.  raarglnata Say,  freq.;  (31)  Spbaero- 
pboria  cylladrica  Say;  (32)  RristaUs  dlmldlaCns  Wd. ;  (33)  Tropldla  mamll- 
lata  Ln.;  (3t)  Syritta  plptens  L.;  Tachinidae:  (35)  f>p.  (3G)  Hyalomyia 
purpura^ceos  Twos,;  (S7)  Gymnosama  tullglDoaa  R.  D.;  [38)  Cistogaster 
occidua  Wife.;  (39)  C,  Immacnlata  Mcq.;  (<0)  Ocypleraeacbenor  Wlk. ;  (41) 
Mlltogramma  clneraacensTwus.;  (42)  M.  argeDtifronaTnas. ;  (43)  U.  Bavi- 
oomls  Twna.,  freq. ;  (41)  Sarconiacronyclila  aurllrons  Twns, ;  (45) 
Lencostoma  atra  Twns.;  Sarcoph/igidae :  (40  and  47)  Sarcophflga  spp,; 
Miaeidae:  (48)  LaclUa  cornlclna  F. ;  Anthomyldaei  (49)  Antbomyiaalblclncta 
Fll.;  (50)  Llmnophoraap. ;  {61)Chortophllasp.;  Muscidae  aealsptratae:  (62) 
sp.  — all  a.  or  I.  p. 

Co\eoptera^ Malaehidae !  (63)  Collops  4-macalatas  F.;  Mordellidae:  (S4) 
MordelIlBt«na  comata  Lee,  treq.  — botb  t.  p. 

Lepldoptera  — £tfcaenidae:(56)ChrysoptiaiiastlioeB.  —  L.,8. 

Hemlptera  —  Capeldat:  (56)  Lygas  pratensla  L.,  8. 

Antennaria  PLANTAQiNiFOLiA  Hook. —  This  is  the  earliest 
of  the  iodigenous  Compositae,  blooming  from  April  13  to  May 
6.  On  ten  days  —  April  14  to  May  4  —  the  following  visitors 
were  observed :  — 

Hymenoptera  —  Aptdat:  (1)  Bombas  aineTlcaDoram  F.  $,  B.,ODe;  (2) 
Ceratina  teionenals  Cr.  <f . ;  (8)  C.  dupla  Say  ,^,  a.,  ab. ;  (4)  Nomada  mac- 
olataCr.  (^;  (G)  S.  lateola  Lap.  $  ;  Andrenidae:  (6)  PanargasF  andrenoides 
Cr.  5,  a.;  (7)  Andrena  Eayl  Bob.  9,  a.;  (8)  A.  claytonlae  Rob.  ij,  s.  (9) 
Aagocblora  para  Say  $,  a.  and  c.  p.,  freq.;  (to)  A.  aimllla  Rob.  9)  b.  and 
c.  p.;  (tl)  Hatlctas  lerouxll  Lap.  $,  s.;  (12)  H.  Itgatas  Say  9,  a.  and  c.  p. 
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ab.;  (13)  H.  fasclatue  Nyl.  ?,  s.  and  c.  p.,  ab.;  (U)  H.  confasas  Sm.  ?,  s. 
and  c.  p.,  ab.;  (15)  H.  stoltus  Cr.  9*  &•  ^^^  c.  p.^ab.;  (16)  Sphecodes 
antennariae  Rob.  9,8. 

Diptera  —  i^mpidoe;  (17)  Empis  sp.,  s.;  Syrphidae:  (18)  Chrysogaster 
nitida  Wd.;  (19)  Platychirus  quadratus  Say;  (20)  P.  hyperboreus  Staeg. ; 
(21)  Mesograptageminata  Say;  (22)  M.  marginata  Say ;  (28)  Sphaerophoria 
cylindrica  Say;  (24)  Eristalls  aeneus  F.—  all  s.  and  f.  p.;  Tachinidae:  (25) 
Gonia  frontosa  Say,  s.,  ab.;  (26)  Phorocera  edwardsil  Will.;  Sarcophagidae: 
(27)  Sarcophaga  sp.;  (28)  Gynomyia  sp.;  Muscidae:  (29)  Cyrtoneura  sp. ; 
(30)  Lucilia  cornicina  F. ;  Anthomyidaei  (81)  Limnophora  sp. ;  (32  and  38) 
Chortophila  spp.  Oscinidae:  (84)  Chlorops  sp.— all  s.  or  f .  p. 

Lepidoptera  —  Shopalocera :  (85)  Pyrameis  hantera  F.;  (86)  Nisoniades 
brizo  B.— L.;  Heterocera:  (87)  Drasteria  erechtea  Cram. 

Coleoptera  ^  Oedemen'(2ae:  (38)  Asclera  ruficollls  Say,  f.  p. 


SiLPHiUM  INTEGRIFOLIUM  Michx. —  The  plant  is  common  on 
prairies,  grows  from  one  to  two  metres  high,  and  bears  yellow 
heads  which  expand  about  four  or  five  centimetres. 

The  ray-flowers  are  female;  those  of  the  disc,  male.  The 
disc-flowers  have  a  long,  undivided  hairy  style  which  serves  to 
expose  the  pollen  to  the  visitors.  Nectar  is  secreted  by  the 
disc  flowers,  which  have  tubes  six  or  seven  millimetres  long. 
This  places  the  nectar  beyond  the  reach  of  short-tongued 
insects. 

The  flowers  bloom  from  July  9  to  September  7.  The  visitors 
were  observed  on  July  13,  14,  19,  28,  and  August  9:  — 

Hymenoptera  —  Apidae:  (V)  Apis  melliflca  L.  g,  s.,  one;  (2)  Melissodes 
dentiventris  Sm.  (^,  s.,  f req. ;  (3)  M.  aarigenia  Cr.  ^,  s.,  freq. ;  (4)  M. 
obliqna  Say  J^,  s.;  (6)  Ceratina  dupla  Say  9,  s.,  freq.;  (6)  Megachile  pog- 
nata  Say  cf  ?,  s.  and  c.  p.,  ab. ;  (7)  M.  inimica  Cr.  (^,  s.;  (=  M.  sayi  Cr.)  ; 
(8)  M.  montivagaCr.  J^,  s.;  (9)  M. petulans  Cr.  J^,  s.,  freq.;  (10)  M.  brevis 
Say  cf,  s.;  (11)  Epeolns  remigatus  F.  c7,  s.;  (12)  E.  Innatus  Say  J^,  s.; 
Andrenidae:  (13;  Halictus  ligatus  Say  9f  s**  (^^)  Agapostemon  viridula  F. 
J^9,  s.  and  c.  p. 

Diptera  —  Bombylidae :  (15)  Systoechus  vulgaris  Lw.,  s. ;  Tachinidae :  (16) 
Cistogaster  occidua  Wlk.,  s. 

SiLPHiUM  LACiNiATUM  L. —  Visitors  —  July  16,  18,  20,  25, 
and  August  4: — 

Hymenoptera  —  4p^ae:  (1)  Apis  melliflca  L.  §,8.;  (2)  Bombas  separa- 
tes Cr.  g  9*  8-9  (^)  B.  americanorum  F.  §;  s.;  (4)  Melissodes  aurlgenia 
Cr.  cf  9»  8.,  ab.;  (5)  M.  coloradensis  Cr.  J*,  s.;  (6)  M.  bimaculata  Lep.  J^, 
s.;  (7)  Ceratina  dapla  Say  9>  s*;  W  Megachile  brevis  Say  9t  s.;  (9)  M. 
pngnata  Say  9i  &•  &nd  c.  p. ;  (10)  Epeolns  remigatns  F.  ^,  s.;  Andrenidae: 
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(II)  Agapostenion  tezauQS  Cr.  ?,  s.;  (12)  A.  vlrldola  F.  9,  s.  and  c.  p.; 
(13)  Hallctus  Jigitua  Say  9,  c,  p.;  (U)  H.  pilosas  Sm.  $,  c.  p.;  |;15)  H. 
Btaltna  Cr.  2,c.  p. 

Dlptera —  Conopidae:  (1(>)  Zodlon  leucostoma  Will.;  (IT)  Z.  lulTlfrona 
Say;  Si/rphidae:  (13)  AllograpCa  obllqaa  Ba;;  (19)  Erlstalls  Utilrons  Lw.: 
<20)  E.  traosversua  Wd.— all  s. 

Lep Id o p le ra  —  BAopaiocera."  (21)  Daaala  archlppua  F.;  (22)  CoUasphllo- 
dlce  Odt.,  freq.  — both  s. 

Parthenium  integrlfolium  L. —  The  stems  grow  from 
sevcD  to  ten  decimetres  high,  and  bear  dense  Qat-topped 
corymbs  of  heads  which  measure  about  eight  millimetres 
across. 

Each  head  contaiQS  five  fertile  flowers  with  broad  and  short 
obcordabe  ligules.  Each  fertile  flower  thus  has  a  cup-like 
form.  The  disc  flowers  are  numerous  and  sterile.  The  pis- 
tillate flowers  are  white.  The  lobes  of  the  staminate  flowers 
and  the  chaff  are  terminated  by  white  club-shaped  hairs  which 
make  the  heads  looks  somewhat  woolly  and  very  white. 

The  flat  corymbs  form  a  very  conspicuous  and  convenient 
landing  place.  The  shallow  ray-flowers  furnish  nectar,  and 
the  disc-flowers  afford  abundaut  pollen.  Numerous  small 
and  short-tongued  visitors  are  the  result. 

I  have  found  the  Partheniiim  in  bloom  from  Juno  6  lo  July 
30.  Oil  the  Slat  and  27th  of  June  and  the  11th  of  July  I 
noted  as  visitors;  — 

Kjmenopten  —  Apidae  (1)  Ceratlna  dnpla  Say  ?,  s.  aad  c.  p.;  (2)  Me- 
gichile  montlTaga  Cr.  $,c.p.;  (3)  Herlades  cariDatam  Cr.  ^$,8.aDdc. 
p.;  Andrenidae!  (4)  Qallctns  llgatna  Say  $,  B.;  (5)  H.  faaclatus  Nyl.  $,  a. 
SDd  c.  p.;  (6)  H.  pilosns  Sm.  $,s.  aod  c.  p.;  (T)  H.  coDtasna  Sm.  (^$,  a. 
and  c.  p. I  ab.;  (8)  Angochlora  simllis  Rob.  $,  b.  and  c.  p.,  Ireq.;  (9)  A 
bumeralU  Fttn.  9>  a-i  C'O)  ProaoplB  pygmaea  Cr.  J^,  a.;  Eumeaidae:  (11- 
13)  OdyneruB  spp.,  (req.;  (14)  O.  aoormla  Say;  Crabronidae:  (15)  Crabro 
Interruptua  Lep. ;  (16)  Osybelos  frontalis  Hob.,  freq.;  (17)  0.  emorglnatns 
Say;  PMlanthldae:  (IS)  Cercerls  robertaonli  Foi^  (19)  C.  compacta  Cr.; 
Spheddae;  (20)  Ammopblla  iDtercepta  Lep.;  Scoliidae;  (21)  Hyzlne  sex- 
clncta  F.;  C\n/ndidae:  (22)  Hedycbnim  vlolaceam  Bnill6  t.  parrnm 
Aaron;  Braeonidat:  (2S)  Bracon  ep.;  (34)  Agatbia  vulgaris  Cr.;  Tenthre- 
dinidae;  (2G)  Hylotoma  bameratiB  Bv.  —  alls. 

Dlptera  —  Empldae  (26)  Bmpts  ap.,  a. ;  Conopidae:  (27)  Zodlon 
talvlIroDa  Say,  a.;  Bvrphidae:  (2S)  Meaograpta  marglnata  Say;  (29)  M. 
geminata  Say,  (80)  Spbaeropborla  cyltndrlca  Say;  (31)  Syrltta  ptpleosL.; 
TachlnidM!  (32)  sp.;  (38)  Hyalomyla  pnrparasceaa  Twna. ;  (31)  Clstogaiter 
occtdaaWlk. ;  (35)  Ocyptera  eucheoor  Wlk.;  (36)  Hiltogramma  clneraaceQa 
Twos.,  freq.;   (S7)   M.  argentUrons  Tfros.;  (3S)   M.  flavlcorols   Twos.; 
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JSarcophagidae:  (89)  sp. ;  (40  and  41)  Sarcophaga  spp.;  Muscidae:  (42) 
Stomoxys  calcitrans  L. ;  (48)  Lucilla  cornicina  F. ;  (44)  L.  sylvarum  Mg. ; 
Anthomyidae:  (45)  Anthomyia  sp.;  (46)  A.  albicincta  Fll.;  Muscidae 
acalyptratae:  (47)  sp. — all  s.  or  f.  p. 

Coleo^ters,— Scarabaeidae:  (48)  Trlchias  piger  F.,  s.  and  f.  p.,  freq.; 
Cerambycidae:  (49)  Typocerus  sinnatus  Newm.,  I.  p.,  freq.;  Chrysomelidae : 
(50)  Diabrotica  12-panctata  Ollv.,  f.  p.;  (51)  D.  atripennie  Say,  s. ; 
MordelUdae:  (52)  Pentaria  trifasciata  Melsh.,  s.;  Bhipiphoridae :  (58) 
Rhipiphoras  limbatus  F.,  s. 

Hemiptera — Capsidae:  (54)  Lygns  pratensis  L.,  freq.;  (55)  Calocorus 
rapidus  Say;  Corimelaenidae :  (56)  Corimelaena  pulicaria  Germ. —  all  s. 

Echinacea  angustifolia  *  DC.  — This  purple  Cone-flower 
is  one  of  the  handsomest  of  native  plants.  It  grows  on 
prairies.  The  stems  grow  from  five  to  ten  decimetres  high 
and  bear  large  conical  heads  with  long  drooping  rays,  which 
are  rose-red.  The  rays  are  sterile,  the  disc  flowers  being 
hermaphrodite.  The  corollas  measure  five  millimetres  in 
length,  their  rigid  lobes  being  erect  and  rather  closely  approxi- 
mated. The  nectar  is,  therefore,  deeply  seated  and  closely 
concealed.  The  pollen  is  earried  upwards  and  exposed  on  the 
hairy  styles.  In  most  of  the  Compositae  the  pollen  may  be 
gathered  with  great  facility  by  bees  which  run  about  over  the 
heads.  In  Echinacea^  however,  each  pair  of  pollen-laden 
styles  is  guarded  by  the  stiff  tip  of  a  bract,  so  that  it  is  fairly 
impossible  for  any  except  the  smallest  bees  to  collect  the 
pollen,  and  these  cannot  do  it  easily.  I  have  seen  the  female 
of  Melissodes  obliqua  trying  in  vain  to  collect  pollen  of 
E,  purpurea. 

The  stiff  bracts  also  serve  to  render  the  nectar  less  accessi- 
ble. On  account  of  the  deep-seated  nectar,  the  narrow  passage 
to  it,  the  stiff  bracts,  excluding  bees,  and  the  bright  color  I 
am  inclined  to  regard  the  flowers  of  Echinacea  as  specially 
adapted  to  butterflies,  and  these,  as  far  as  I  have  observed,  are 
the  principal  guests. 

Echinacea  angustifolia^  as  far  as  observed,  blooms  from 
June  3rd  to  30th.     June  14,  20  and  21  I  noted  as  visitors:  — 

Lepidoptera  —  JJ^opaZoccra ;  (1)  Danais  archippns  F. ;  (2)  Chrysophanus 


*  The    plant  Is  figured  in   Goodale  and  Spragne  <<Wild  Flowers  of 
America,"    Plate  XXV. 


4G0  Trans,  .dead.  A'ci.  of  Si.  Louie. 

ihoe  B.  — L.;  (3)  Colias  philocUce  Gdt.;  (4)  Pamphlla  pecklnsEby.;  (6)  P. 
cernes  B.— L,— alls. 

HytaenopleTa  ~  Apidae:  (6)  Ceratina  dupla  Saj  ?,  9.  and  c,  p.j  (7)  Me- 
gnchile  monttvaga  Cr.  J^i  s.  1   An^rentdat:    (8}  Agapostemon  clrfdula  F.    9- 

Coieoptera — Cerambi/cidae:  (9)  Tjpocerns  BlDuatns  Newm.,  f.  p. 

Echinacea  purpurea  Moencb. —  The  stems  are  taller  and 
mnre  branched  than  in  E.  anguslifoUa  and,  accordingly,  the 
heads  are  more  numerous.  The  rays  are  rose-purple,  and 
more  expanded  than  in  E.  angusHfolia.  The  discs  appear 
yellow  from  the  color  of  the  tipa  of  the  bracts.  The  tubes  of 
the  disc-fiorets  are  narrow  and  measure  about  fivo  millimetres 
long.  The  rigid  tips  of  the  chaff  surpiias  the  corollas  for  three 
or  four  millimetres  and  are  ao  closely  crowded  that  insects 
cannot  reach  the  nectar  unless  they  are  provided  with  a  pro- 
boscis eight  or  nine  millimetres  long.  Pollen  is  carried  out  on 
the  hairy  tips  of  tho  styles  but  is  so  closely  guarded  by  the 
chaff-tips  that  pollen-collecting  bees  are  unable  to  remove  it, 

As  in  the  case  of  the  preceding,  the  tlower  seems  to  be 
adiipted  to  butterflies,  which  are  the  principal  visitors. 

The  plant  blooms  from  June  18  to  September  14,  August 
8  and  24,  and  September  14  the  following  visitors  were 
noted :  — 

Lepldoptera  —  5ftopn(oc(!ra.-  (1)  DaDlaa  archippus  F. ;  (3)  Phyclodes 
Dj-etelsl).  —  ]i.;  £3)  Pltria  rapae  L. ;  (4^  CollHBpLiJodice  Gdt.;  (5J  Papillw 
troUas  ti. —  all  s. 

Hjmenoptera— j4p(dae.-  (6)  Apts  melllflca  L.  ^,  a.,  one;  (T)  Bombns 
separatns  Or.  ^,  s.;  (8)  Melletiodes  obtlqna  Say  $,s.,  and  trylog  In  v(Un  to 
collect  pollen;   Andrenidae:  (9)  AgapoatemOQ  vtriduta  F.  f^$,  8.  and  c.   p. 

Diptera — Bombulidae:  (10)  Ezoprosopa  decora  Lw.;  (11)  Systoechns 
vulearls  Lw.—  both  8. 

RuDBECKiA  HiRTA  L. —  The  stems  grow  from  three  to  six 
decimetres  high  and  bear  conspicuous  heads  with  bright 
yellow  rays. 

The  ray-Sowers  are  neutral.  The  flowers  of  the  disc  are 
hermaphrodite.  The  pollen  is  carried  out  on  the  hairy  tips 
of  the  approximated  style-divisions. 

The  tubes  are  slender  and  measure  about  four  millimetres 
in  length.  The  noctar,  therefore,  is  accessible  only  to  the 
longer  and  more  slender  tongues,  but  the  pollen  is  easily 
accessible. 
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This  plant  holds  an  important  place  in  the  economy  of 
Calliopsis  albitarsis  and  Andrena  rudbeckiae. 

It  blooms  from  June  1st  to  September  16th»  though  the 
last  of  July  ends  its  maximum  blooming  period. 

The  list  of  visitors  is  the  result  of  observations  made  on 
thirteen  days,  between  June  9  and  August  22 : — 

Hymenoptera  — 4P^a^*  CO  ^P^s  meUiflca  L.  § ,  s. ;  (2)  Melissodes  per- 
plexa  Cr.  9>  s*  <^<^  c*  P*«  ti^eq.;  (3)  M.  dentiventris  Sm.  9f  s*«  (4)  M.  ob- 
liqua  Say  J^,  s. ;  (5)  Ceratina  dupla  Say  9 »  &•  ^^^  c*  P*  >  (6)  MegachUe 
addenda  Cr.  9  ?  &. ;  (7)  M.  pugnata  Say  9  >  c*  P*  >  (^)  ^*  montivaga  Cr.  9 1  c 
p.;  (9)  M.  brevis  Say  (^9,8.;  (10)  Coelloxys  altUls  Cr.  J*,  s,;  (11)  Epeolus 
lunatus  Say  ^y  s.;  (12)  Nomada  annulata  Sm.  ^^^  8.;  (13)  CaUiopsls 
albltar8i8  Cr.  (^9*  s*  ^^^  c.  p.,  ab.;  (14)  C.  illinoensis  Cr.(^9i  s*  '^^^  <^*  P*f 
ab. ;  Andrenidae:  (15)  Andrena  rudbeckiae  Bob.  c^9>  s*  &ndc.  p.,  ab.;  (16) 
Agapostemon  vlrldala  F.  9f  s*  &°<^  c*  P**  (^7)  Augochlora  para  Say  9>  s* 
and  c.  p.;  (18)  HaUctas  sp.  9>  c*  P-*  0^)  H.  pectorali8  Sm.  c^9f  s*  ^^^  c- 
p.,  Ireq. ;  (20)  H.  ligatns  Say  9 » s.  and  c.  p. ;  (21)  H.  pilosus  Sm.  J^  9  >  b*  ^^^ 
c.  p. ;  (22)  H.  pralnosos  Bob.  J^,  s. ;  (23)  H.  contosus  Sm.  (^  9>  s-  ^^^  c*  P* ; 
Eumenidae:  (24)  Odynems  arvensis  Sanss. ;  (25)  O.  anormis  Say;  Bembtci' 
doe:  (26)  Monedula  plctifrons  Sm. ;  8p?iecidae:  (27)  Ammophila  intercepta 
Lep.,  freq. ;  (28)  A.  pictlpennis  Walsh;  (29)  Priononyx  thomae  F.  —  all  s. 

Diptera —  Stratiomyidae:  (30)  Odontomyia  nigrirostrls  Lw.,  s.;  BombylU 
dae:  (81)  Exoprosopa  decora  Lw.;  (32)  E.  fasclpennis  Say;  (38)  Anthrax 
parylcomis  Lw.;  (34)  Spamopolius  folvas  Wd.  —  aU  four  s.;  Conopidae, 
(85)  Zodion  f ulvlf rons  Say,8. ;  Syrphidae:  (36)  Paragus  tibiaUsFU.;  (37) 
Allograpta  obliqua  Say;  (38)  Mesograptamarginata  Say,  ab.;  (39)  Sphae- 
rophorlacyUndrlcaSay;  (40)  Erlstalls  dimidiatns  Wd.;  (41)  E.  latifrons 
Lw.,  ab.;  (42)  E.  transversus  Wd.,  ab.;  (48)  E.  aenens  F.;  (44)  Helophilus 
latifrons  Lw.;  (45)  Tropidia  mamUlata  Lw.;  (46)  Syritta  pipiens  L.; 
Tachinidae:  (47)  Ocyptera  enchenor  Wlk.,lreq.;  (48)  JnrlniaapiciferaWlk.; 
(49)  Cuphocera  raflcaada  v.  d.  W. ;  (50)  Acroglossa  hesperidanim  Will., 
freq.;  Anthomyidae:  (51)  sp.;  (52)  Coenosia  sp.  — aU  s.  orf.  p, 

Lepidoptera  — i^^opa^ocera:  (53)  Argynnls  cybele  F.;  (54)  Phyclodes 
nyctels  D.— H. ;  (55)  P.  tharos  Dru.;  (56)  Liminitis  disippus  Gdt.;  (57) 
Thecla  calanas  Hbn. ;  (58)  Chrysophanus  thoe  B. —  L.;  (59)  Pieris  rapae 
L.;  (60)  Colias  philodice  Gdt.;  (61)  Pamphila peckius  Kby.;  (62)  P.  cernes 
B.  —  L.;  Heterocera:  (63)  Scepsis  fulvicolli 3  Hbn.;  (64)  Plosia  simplex 
Gn.—  aU  s. 

Coleoptera  —  Buprestidae:  (65)  Acmaeodera  pnlchella  Hbst. ;  Cerambyd' 
dae:  (66)  Typocems  sinuatus  Newm.,  freq.;  Chrysomelidae:  (67)  Dlabrotica 
atripennis  Say;  Mordellidae:  (68)  MordeUa  scutellaris  F.;  Meloidae:  (69) 
Macrobasis  unicolor  Kby. ;  CurcuUonidae:  (70)  Centrinns  scntellum-albam 
Say  —  all  f .  p. 

BuDBECKiA  TBiLOBA  L. —  The  stems  grow  from  six  to  fif- 
teen decimetres  high  and  bear  numerous  small  heads  with 
black-purple  centers  and  yellow  rays.     The   heads  expand 
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four  or  five  centimetres.     The  tubes  of  the  disc-florets  are 
very  nnrrow  aud  measure  about  three  millimetres  in  length. 

This  Bpeciea  blooms  from  July  23  to  October  16.  The 
following  list,  which  contiUQs  nn  interesting  assemblage  of 
long-tongued  flies,  was  observed  on  eight  days,  betweea 
August  4  and  September  14  : — 

H;inenoptera — Aptdae:  (1)  Bombus  ttcparalUBCr.  (^,  f.,  one;  (2)  Melia- 
ecdes  obllqua  Say  9,  8.  and  c.  p.;  (3^  M.  perplcxa  Cr.  $,s.  andc.  p. ;  (4)  BI. 
conlnssCr.  t?,a.;  (B)  Epeolnsmerca.tnBB'.  ^^9,  b.;  (6)  Calliopals  UllncenBla 
Ci".  t?9.  H.  and  c.  p.,  ab.;  (7)  C.  labroans  Rob.  {MS>  J 9,  8.  and  c.  p.j  (8) 
C.  corapositarnm  Rnb,  ^,  9.;  (9)  C.  aateris  Hob.  (Ma)  p,  e.  and  c.  p.; 
Andrenldae:  (10)  Andrena  allclae  Itob.  (^$,8.  and  c  p.,  freq. ;  (11)  HaliclDS 
pectoralis  Sin,  9i  »■  »°<'  c,  p.,  freq.;  (12)  H.  corlaceoe  8m.  p,  s.-.  (13)  H. 
llgatnsSay  ?,9,;  (14)  H.  fasclatusNjI.  9,a.;  (16)  CoUetoacompacta  Cr.  2, 
a.  and  c.  p.;  (16)  C.  amerlcana  Cr.  9,  s.  andc.p.;  Veapldae:  (17)  Polistea 
palllpps  Lep.,  s.;  Eamenidat:  (18)  Odyaerua  arvensia  Sauss.,  8.;  Sphretdar. : 
(19)  Ammopblla  gracilis  Lep.,  s.;  Seoliidae:  (30)  Scotia  bicincta  F.,  ».; 
Ichnewmoniitae:  (21)  Bieta«tes  suaveolens  Wal»b,  s. 

Dlptera— JBmpidoe;  (22)  Enipia  sp.;  Syrphidae:  (2B)  Eristalis  trana- 
veraUB  Wd.;  Bombylldaei  (31)  ExopFoaopa  decora  Lw. ;  (25)  E.  taaclpenuts 
Say;  (26)  Aottiras  halcyon  Say,  freq.;  (27)  SparnopoHus  folvna  Wd.;  (28) 
Systropus  macer  F.i  (29)  Toiophora  amphitea  Wit.;  (30)  Lepldnphor* 
aegeriiformla  Weatwood;  Tachinidar:  (31)  Cophocera  ruflcanda  v.  d.  W, ; 
(32)  Epigrlmyla  poltta  Twns.;  (83}  Coronlmyla  genlcnlata  Twns.,  ab.; 
(8i)  Siphoplagla  anomala  Twns.;  Dexidae:  (3fi)  sp,;  (8G)  Prosena  ap., 
treq.  — all  a. 

Ltp^dopten  —  IfpmpliaHdae:  (37)  Phyciodes  tbaros  Dru.;  (38)  P. 
nyctela  D.— H.;  Papilionidae :  (39)  Pieris  protodice  B.— L.;  (*0)  Collfts 
philodlce  Gdt.— all  a. 

Coltopten  —  MordelUdae:  (*i)  HordelllaieQa  sp. 

Lepachts  pinnata  Torr.  and  Gray. — The  plant  grows 
about  one  metre  high.  The  stem  and  branches  bear  single 
heads  with  conspicuous,  drooping  yellow  rays.  The 
ray-florets  are  neutral.  The  disc  is  oblong.  The  tubes 
of  the  disc-florets  are  two  millimetres  in  length.  The  florets 
and  the  chaff,  with  its  thickened  tips,  form  a  very  compact 
mass  which  renders  it  easy  for  Melissodes  obliqua  to  ruD 
around  the  heads  and  clean  up  the  pollen  in  her  copious  scopae. 
This  bee,  though  by  no  means  the  exclusive  visitor,  is  by  far 
the  most  ahuodant,  being  more  common  on  this  than  any 
other  flower.  This  Melisaodes'ia  the  most  important  pollinator 
of  Lepachys  pinnata,  and  the  plant  in  turn  is  the  most  impor- 
tant in  the  economy  of  the  bee,  being  its  chief  source  of 
polleu  supply. 
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Lepachys  pinnaia  blooms  from  July  4th  to  August  29. 
The  list  was  observed  on  fifteen  days  between  July  11th  and 
August  9th :  — 

Hymenoptera  —  ^l>t(2a6 :  (1)  Melissodes  sp.  cf  9>  s*  ^^^  c*  Pm  (2)  ^-  ^^^' 
tlventris  Sm.  J^,  s. ;  (8)  M.  bimaculata  Lep.  (j^,  s.,  ab. ;  (4)  M.  obliqua  Say 
(^9,8.  and  c.  p.,  very  ab. ;  (6)  M.  aurlgenla  Cr.  ^f  9 ,  s.,  f  req. ;  (6)  M.  perplexa 
Cr.  (^y  s. ;  (7)MegachUe latimanas  Say  ^  9  >  ^m (8)M.  pugnata  Say  9 >  s. ;  (9)M. 
inimlca  Cr.  J^  9  >  s>  a^-  ;  (^0)  ^*  addenda  Cr.  9 »  e. ;  (1 1;  M.  mcndica  Cr.  9  >  ^* ; 
(12)  M.  brevls  Say  J^,  s.;  (13)  Alcidamea  producta  Cr.9»  s.;  (U)  Coelioxys 
totoneca  Cr.  (j^,  8.;  (15)  Epeolus  remlgatue  F.  J^9*  ^m  ^^'\  C^^)  ^'  lanatus 
Say  (j^9>  s*)  &b>  (^7)  ^*  mercatus  F.  9>  ^'^  s^^)  ^*  famipennis  Say  (j^,  s. ; 
Andrenidae:  (19)  Hallctus  lerouxii  Lep.  9>  s*  ^^^  c.  p.;  (20)  H.  ligatus  Say 
(^^yS.  and  c.  p.,  ab.,  (21)  H.  albipennis  Rob.  998*  ^^^  c.  p. ;  (22)  Agaposte- 
mon  radiatns  Say  (j^,  s. ;  (23)  Augochlora  humeralis  Pttn.  J^,  s. ;  Eumen- 
idae:  (24)  Odyneras  sp.;  (25)  0.  arvensis  Saass. ;  (26)  0.  anormis  Say; 
Bembecidae:  (27)  Bembex  nabUlipennis  Cr.,  ab.;  (28)  Monedala  pictifrons 
Sm.,  Ireq.;  Sphecidae:  (29)  Ammophila  intercepta  Lep.;  (80)  A.  pictipennis 
Walsh;  (31)  Priononyx  atrata  Lep. ;  (32)  P.  thomae  F.  —  all  s. 

Lepldoptera — Bhopalocera:  (88)  Phyciodes  tharos  Dm.;  (84)  Thecla 
humull  Harr. ;  (35)  Lycaena  comyntas  Gdt.—  aU  s. 

Dfptera  —  Empidae:  (86)  Empis  sp. ;  Bombylidae:  (87)  Geron  senilis  F. ; 
Conopidae:  (88)  ZodionleucostOTDA  Wilh,  treq. ]  Muscidae  acalyptratae:  (39) 
sp.— aUs. 

Coleoptera  —  Buprestidae:  (40)  Acmaeodera  pulchella  Hbst.;  Cerambyci^ 
dae:  (41)  Typoceras  sinnatus  Newm. —  both  f.  p. 

Helianthus  mollis  Lam. —  The  stems  grow  from  six  to 
ten  decimetres  high  and  bear  rather  large  heads  with  yellow 
discs.  The  heads  commonly  look  towards  the  east.  They 
expand  five  or  six  centimetres  or  more.  The  disc-florets  have 
tubes  about  six  millimetres  Ions:. 

Helianthus  mollis  blooms  from  July  21  to  September  7,  and 
on  August  17  and  19,  was  found  to  be  visited  by: — 

Hymenoptera  —  Apidae:  (1)  Bombas  americanoram  F.  J^g,  s.,  freq. ;  (2) 
Mellssodes obliqua  Say  (^^,8.  and  c.  p.,  freq. ;  (8)  M.  coloradensls  Cr.  (^, 
8.;  (4)  Epeolus  remigatus  F.  9)  ^-t  ^f^Q-;  Andrenidae:  (5)  Agapostemon 
virldala  F.  (^,  s. 

Dipiers,^  Bombylidae:  (6)  Anthrax  halcyon  Say ;  (7)  Systoechus  vnlgaris 
Lw.,  freq.;  Tachtnidae:  (8)  Siphoplagia  anomala  Twns.  —  all  s. 

Lepldoptera  —  Papilionidae:  (9)  Colias  phllodice  Gdt.,  s. 

Helianthus  grosse-serratus  Martens.  —  Visitors  —  ob- 
served on  16  days,  between  September  1  and  October  4 :  — 

Hymenoptera  —  4P^<2a^*  (})  ^P^s  melliflca  L.  g,  s.,  ab.;  (2)  Bombas 
separates  Cr.  J^  § ,  s. ;  (8)  B.  scatellaris  Cr.  § ,  s. ;  (4)  B.  pennsylvanicns 
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DeG.  g,  B.;  (6)  B.  amerlcanoram  V.  ^§,  a.,  ab.;  (6)  B.  vir);iDicn3  OHt.  $ 

§ ,  8.  i  (,7)  Melisaodes  ap.  ? ,  s. ;  C^)  M.  coloradeoaiB  Cr.  $ ,  8.  and  c.  p. ;  (») 
M.  obllqaa  &a;  $,  b.  and  c.  p.,  (req.;  (10)  M.  perplexa  Cr.  f ,  s.  and  c.  p., 
Ireq,;  (11)  M,  denUventrla  Sm.  ?,  s.  and  c.  p.,  Ireq.;  (12)  M.  aurSgenta  Cr. 
^9t  ^-  *°^  c.  p.,  ab. ;  (13)  M.  desponsa  Sm.  $,  s.  and  c.  p.;  (14)  MegachUe 
latlmanus  8a;  rj"?,  e.  and  c.  p.,  ab.;  (16)  M.  Inimtca  Cr.  9,8.;  (16)  M. 
brevie  Sa;  $,s.aadc.p.;  (IT)  M,  optiva  Cr.  9,s.;  (18)  Coelloxys  dobltaU 
8m.  9,e.;  (19)  EpeolosremigatusF.  9,  8.;  (3D)  E.mercatusF.  9,B.,fi'eq.; 
(il)  Momada  vlncta  Sa;  cf  $•  ^-i  Ireq.;  (23)  CallLopels  llllnoeasis  Cr.  9,  a. 
and  c.  p.;  (es)  C.  aoUdaglnia  Gob.  9,  e. ;  (34)  Fanargas  aatnmnalls  Bob. 
(MS)  9,  s.  andc.  p.,  Ireq-;  (25)  Aadreaa  hetianthi  Bob.  ^9,  s.  and  c.  p., 
ab. ;  (26)  A.  pulcbella  Bob.  9 ,  s.  and  c.  p.,  ab. ;  (27)  Hallctus  llgataa  Say  9 , 
a.  and  c.  p.;  (38)  Agapostemon  virldala  F-  d^,  s.;  Bembeddae:  (29)  Becn- 
bex  noblllipenais  Cr.,  a.-,  Spkeeidae:  (30)  Friononys  atrata  Lep.,  s. 

DlpUra  —  Bombylidae:  (31)  8y8toechua  vulgaris  Lw.,treq.;  (32)  Sparno- 
poline  fnlvuB  Wd.,  ab. ;  (S3)  EioproBopa  decora  Lw. — alia.  ;  Syrphidae: 
(34)  Syrphufl  amerlcaDQB  Wd.;  (S6)  EristaliB  tenas  L.;  (36)  E.  latUronB 
Lw.,ab.i  (37)  E.  Iransversua  Wd.i  (38)  Helophllue  latlfrons  Lw.  — all  a. 
andf.  p.;  Tachinidae;  (39)  8p.,  s. ;  Muscidae:  (40)  Luc  Ilia  corn  Iclna  F.,  a.; 
AnChomsidae:  (41)  ap.,  s. 

LepXCopteia.  "Sliopalocera:  (42)  Danalsarcbippus  F.,  Ireq, ;  (43)  Eopto- 
letaclandla  Cram. ;  (44)  Argynnls  cjbele  F.;  (46)  Fyrameia  cardul  L.,  freq.; 
(Iti)  F.  hiiDtera  P. ;  (47)  Papilio  pbUenor  L. ;  (48)  Heganoatoma  caesonia 
StoU;  (49)  CoUas  pbllodlce  Gdt.;  (60)  Pyrgus  tesaellata  Scud.;  Htleroctra: 
(El)  Scepsis  tnlvlcolUs  Hba.-,  (53)  Utetheisa  bella  L.;  (S3)  Flnala  almplex 
On.  — alls. 

Coleoptera — Lampyridae:  (64)  CbanliogDatbaa  pcnnsylvanicua  DeO. ; 
ChryMomelidae:  (da)  Diabrotlca  longlcornis  Say;  (6S)  D.  12-puncUta 
Ollv,  —  alll.  p. 

Hbliantbds  sTRUMOsns  L.^The  heads  expand  five  or  six 
centimetreB.  Tbe  disc  corollas  measure  six  millimetres  in 
length . 

This  Heliantbus  blooms  from  July  21  to  Septembers.  The 
following  visitors  were  taken  on  tbe  flowers  on  August  22 
and  24:  — 

Hymenoptera— 4pfd<i«;  (1)  Bombus  separatas  CT.(^,a.;  (2)  MelUeodes 
obllqoa  Say  (f^,  s.  and  c.  p.,  Ireq.;  (3)  Ceratlnn  dnpla  Say  9,  b.;  (4) 
Megacblle  petolans  Cr.  ^,  B.;  (5)  Epeolaa  remlgatna  F.  9i  8.  ;  (6)  B.  mer- 
cataa  F.  (f,  a.;  (T)  CalliopslB  labrosna  Rob.  (MS)  9,b.;  Jitdrtnldae:  (8) 
Aodrena  pnlchella  Bob.  9>b.|  freq.;  Spheddae:  (9)  AnnDOpblla  Interoeyta 
Lep.,  a. 

IHpttTa.—Boinbjilidae:  (10)  Antbrax  halcyon  Say,  s.;  (II)  Systoecbns 
vulgaris  Lw.;  (12)  Spamopollna  fnlvne  Wd.— all  a. 

Lepidoptera  — iiftopiiloeeni.'  (18)  Pbyctodes  nyctelB  D.— H.;  (U)  Collas 
philodlce  Gdt.— both  s. 
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Helianthus  TUBER08US  L. —  The  stems  grow  two  or  three 
metres  high  and  bear  conspicuous  yellow  heads  which  expand 
from  six  to  eight  centimetres.  The  disc  florets  have  corollas 
with  tubes  six  milimetres  long. 

On  fifteen  days  during  the  blooming  time  —  August  13  to 
26  —  I  observed  the  following  visitors:  — 

Hymenoptera — Apidae:  (1)  Bombas  vagans  Sm.  (J^,  s. ;  (2)  B.  american- 
orum  F.  (j^§,  s.  and  c.  p.,  freq.;  (8)  B.  separatus  Cr.  (^^,8,;  (4)  Melis- 
sodes  dentiventris  Sm.  (^^,  8»;  (5)  M.  obliqua  Say  $,  s.  and  c.  p.,  ab. ;  (6) 
M.  coloradensis  Cr.  (^^,  s.  and  c.  p.,  freq.;  (7)  M.  aarigenia  Cr.  (^^,8, 
and  c.  p.,  freq.;  (8)  M.  confusa  Cr.  (j^,  s.;  (9)  Megachile  inimica  Cr.  9>  c* 
p.;  (10)  M.  brevis  Say  9,  s.;  (11)  Epeolas  lanatas  Say  9,  s. ;  (12)  E.  rem- 
igatus  F.  $ ,  8. ;  (13)  Nomada  vincta  Say  9 ,  s. ;  (14)  Calliopsls  labrosus 
Rob.  (MS)  (^9f  s*  ^^^  c*  P- ;  (^^)  ^*  rngosus  Rob.  (MS)  (^9f  &•  ^^^  ^'  P  t 
ab. ;  Andrenidae:  (16)  Andrena  pulchella  Rob.  (j^9>  s*  ^^^  c*  Pm  ^^•)  (^0  A. 
aliclae  Rob.  9>  s*  ^^^  ^'  P*?  (}^)  Hallctas  coriaceas  Sm.  9>  s-  ^^^  c.  p.; 
(19)  H.  pectinatus  Rob.  9>  &•  ^^^  c.  p.;  (20)  H.  ligatus  Say  9>  s-  ^^^  <^*  P-  < 
Philanthidae:  (21)  Cerceris kennicottii  Cr.,  s. ;  Scoliidae:  (22)  Scolia  biclncta 
jtr*i  8. 

Diptera  —  Bombylidae:  (28)  Exoprosopa  fascipennls  Say,  freq.;  (24)  E. 
decora  Lw.;  (25)  Anthrax  halcyon  Say,  freq.;  (26)  Systoechus vulgaris  Lw., 
freq. ;  (27)  Spamopollus  fulvus  Wd.,  ab.  —  all  s. ;  Syrphidae:  (28)  Eristalls 
transversns  Wd.,  s. ;  (29)  E.  tenax  L.,  f.  p. ;  Muacidae:  (80)  Lacilia  cornicina 
F.,  s.;  Trypetidae:  (81)  Trypeta  final! s  Lw. 

Lepldoptera  — £Aopa2ocera:  (82)  Phyciodes  tharos  Dm.;  (88)  Thecla 
m-albnm  B.  —  L. ;  (84)  Colias  phllodice  Gdt. ;  (85)  Pholisora  catullas  F.  — 
all  8. 

Coleoptera  —  Lampyridae:  (86)  Chauliognathus  pennsylvanicus  De  G. ; 
Chrysomelidae :  (87)  Diabrotlca  longicomis  Say;  Mordellidae:  (88)  Mor- 
della  scntellaris  F.;  Meloidae:  (89)  Epicauta  pennsylvanica  De  G.  —  all  f.  p. 

Verbesina  helianthoides  Michx.  —  The  plants  grow  from 
six  to  twelve  decimetres  high  and  have  few  heads,  five  or  six 
centimetres  wide.  The  rays  are  neutral,  the  disc-florets 
hermaphrodite. 

The  corollas  are  five  or  six  mm.  long. 

The  plant  blooms  from  June  16  to  August  10.  The 
visitors  were  observed  on  July  5,  6,  and  11  : — 

Hymenoptera  —  4pi(Jac:  (1)  Apis  mellifica  L.  §,8.,  one;  (2)  Bombus 
amerlcanomm  F.  § ,  s. ;  (8)  Melissodes  obliqua  Say  $ ,  s. ;  (4)  Ceratina 
dupla  Say  9,  s. ;  (5)  MegachUe  pollicaris  Say  J^,  8.;  (6)  M.  pngnaU  Say 
(^9,  8.  and  c.  p.,  freq.;  (7)  M.  brevl8  Say  (??,  8.  and  c.  p.,  freq.;  (8)  M. 
mendica  Cr.  9  ^^  ^^^  c-  P^  (9)  M.  petulans  Cr.  cf,  s.;  (10)  Alcidamea 
producta  Cr.  9,  c.  p.;  (11)  Coelioxys  sp.  (^,  8.;  (12)  C.  altilis  Cr.  J^,  s. ; 
(18)  Calliopsls  albitarsiR  Cr.  J^,    s.;  Andrenidae;  (14)   Halictns  lerouxli 
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Lep.  $,  s.  andc.  p.;  (16)  H.llgfttas  Sij  J,  9,;  (16)  Augochlora  slmtlis  Rob. 
9,  S.  aod  c.  p.;  (17)  Agapostemou  virldnU  F.  $,  b.;  Bembeeidae:  (IS) 
Hjoedala  plctitroQa  Sm.,  s.;  Spheddae;  (19)  Ammoplilla  f^rjptiae  Sid.,  b., 
Irtq.;  (20)  A.  Intercepta  Lep.,  b.,  freq.;  (21)  A,  pictlpennis  Walah,  s. 

Dlptera  —  Bombi/lidde :    (22)     S;aIoechas   vulgaris     Lvi.;   (23)    Anthrax 
parvlcomts  Lw.;  Syrphidae:  (24)  Edslalis  Iraosjersns  Wd.  — oil  s. 
Lepldoptera  —  CtemtiMdae:  (26)  Scepsis  (ulvlco'.iia  Hbn.,  a. 

Coreopsis  palmata  Nutt. — The  plants  grow  in  small,  thin 
patches;  the  stems  rise  about  six  decimetres  high  and  bear 
coDspicuom  yellow  beads  about  four  centimetres  wide.  The 
T&y  florets  are  neutral,  those  of  the  disc,  hermaphrodite. 

The  corollas  are  Ave  or  six  millimetres  loug,  the  tube 
being  very  narrow  belnw. 

I  have  noted  the  plant  in  bloom  from  June  17  to  July  8. 
The  visitors  were  observed  on  June  27,  29  and  July  1:  — 

Hymenoptera— .^Mae;  (1)  Bombus  americanorum  F.  ^,s,\  (2)  Mella- 
Bodes  coafosa  Cr.  t^,  s. ;  (3)  Cerallna  dupla  Su;  $ ,  s.,  freq. ;  (1)  Megacbtle 
brevis  Sa;  $,  s.,  Ireq.;  (fi)  Noniada  annulata  8m.  9>  b.;  (6)  Calliopsls 
albltarsle  Cr.  $ ,  s. ;  (7)  C.  andrenllonnis  Sm.  ? ,  s. ;  Andrenidae:  (B)  Hailctna 
ligatua  Saj  (J19,  8.  and  o.  p.,  freq.;  (9)  H.  fasciatus  Nyl.  ?,  a.;  (10)  H. 
pIlOBae  8m,  9i  ^-  ^"^  '^^  P-i  ('!)  Angochlora  slmltls  Bob.  ?,  b.  and  c.  p.; 
Enmenidae:  (12)  Odynetus  aoormle  Sii;;  SphfeCdae:  (IK)  AmmophUa grypbus 
Sra.i  (U)  A.  vulgaris  Cr. ;  (,1B)  A-  Intercepta  Lep.;  (IG)  A.  pictlpennis 
Wajab;  (IT)  Frionooys  thomae  F. ;  Braconidae;  (18)  Tosoneura  abdomtDalia 
Cr.— alls. 

Dipttra  —  SIratlomi/idac :  (19)  OJo lUoniTiii  nlgrirostris  Lw.;  Conopidae: 
(20)  Zodion  Inlflfrons  Say;  Mutcidae:  (21)  SWmoxje  calcltrans  L.;  (22) 
LacJIU  ap, ;  Miucidae  acalj/ptTatae:  ('2S)  sp. —  all  a. 

L<?pMoptera — Bt^palocera:  (24)  Ptiyclodes  tharos  Dru. ;  (26)  Colias 
phllodlce  Gdt.;  (26)  Fampblla  cernes  B.— L.— all  a. 

C->]eopiet3.— Cerambi/ddae:  (27)  Typocerne  siDaatQii  Newm. ;  Mor- 
dellidae:  (26}  Hoidella  ecatellarls  F.;  Melotdae:  (29)  sp.  — alt  t.  p. 

C0EEOPSI8  TRiPTEHis  L. —  The  sterna  grow  from  fifteen  to 
twenty-five  decimetres  high  and  are  terminated  by  corymbose 
clusters  of  small  beads  with  yellow  rays  and  dark-purple 
centers.  The  rays  are  neutral.  The  tubes  of  the  disc  florets 
are  about  six  millimetres  long,  but  a  proboscis  four  millimetres 
long  can  obtain  some  of  the  nectar.  The  plants  are  generally, 
scattered  so  that  they  do  not  attract  insects  in  great  numbers. 

This  species  blooms  later  than  the  preceding — July 
26  to  September  26.  The  visitors  were  observed  August  22, 
24  and  30 :— 
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Hymenoptera  —  Apidae:  (1)  Bombus  americanonim  F.  g,  s. ;  (2)  Melis- 
sodes  obllqna  Say  9«  s.  and  c.  p.;  (8)  M.  dentiventris  Sm.  J^,  s.,  freq.;  (4) 
Megachile  montivaga  Cr.  9,  s.;  (5)  £peolus  remigatas  F.  9)  s*;  (6)  Calli- 
opsis  labrosud  Rob.  (MS)  (^9*  s**  Andrenidae:  (7)  Andrena  pulchella  Rob. 
9 1  8.  and  c.  p.;  (8)  Halictas  pectorali;}  Sm.  9>  ^m  W  H-  ligatas  Say  9»  ^* 
and  c.  p.;  Sphecidae:  (10)  Ammophlla  gryphus  Sm.,  s.;  ScoUidae:  (11) 
Scolia  bicincta  F.,  a.,  freq. 

Diptera  —  Bombylidae:  (12)  Anthrax  halcyon  Say;  (18)  Systoechus  vul- 
garis Lw.;  (U)  Sparnopolius  falYQS  Wd.;  (15)  Lepidophora  aegeriiformis 
Westwood;  TacMnidae:  (16)  Coronimyia  geniculata  Twns.  —  all  s. 

Coreopsis  aristosa  Michx. —  Visitors  observed  on  fourteen 
days  —  August  2  to  September  15  : — 

Hymenoptera  —  Apidae:  (1)    Apis  melliflca  L.   §,  s.,  ab.;  (2)  Bombns 
separatas  Cr.  (^,  s.,  fr<^q.;  (8)  B.  scatellaris  Cr.  § ,  s.;  (4)  B.  americanoram 
F.  J^g,  8.  and  c.  p.,  ab.;  (6)  B.  virginlcus  Ollv.  c?9  5»  s.  and  c.  p.,ab. ; 
(6)  Melissodes  bimaculata  Lep.   9»  8.;  (7)  M.  desponsa  Sm.   9*  s*  and  c. 
p. ;  (8)  M  dentiventris  Sm.  (^9*  s*  ^^^  c*  P*  (^)  ^*  aurigenia  Cr.  9*  &•  ^^<^ 
c.  p.,  Ireq. ;  (10)  M.  perplexa  Cr.  (j^9«  8.  and  c.  p.,  ab. ;  (11)   Ceratina 
dapla  Say  9*  s*  ^^^  c-  P-^  C^^)  Megachile  brevis  Say  (^9»  ^-  ^^^  c*  P** 
freq  ;  (18)  M.  optiva  Cr.  9t  &•  and  c.  p.;  (14)  Heriades  carinatam  Cr.  ^f , 
s.;  (15)  Epeolus  mercatus  F.  (^9>  8*>  ^req.;  (16)  Calliopsis  octomaculatns 
Rob.  (MS)  c?9>  «•  *nd  c.  p.,  ab. ;  (17)  C.  illinoensis  Cr.  (J9»  s.  and  c.  p., 
ab.;  (18)  C.  ragosus  Rob.  (MS)  9t  s.  and  c.  p.;  (19)  C.  compositarum  Rob. 
(^,  8.;  (20)  C.  labrosus  Rob.  (MS)   (^^t  a,  and  c.  p.;   Andrenidae:  (21) 
Andrena  aliciae  Rob.  9f  8.  and  c.  p.;  (22)  Halictas  coriaceus  Sm.  (^,  s. ; 
(23)  H.  ligatus  Say  ^^  a.;  (24)  Agapostemon  virldala  F.  (^^,  a,  and  c. 
p. ;  (25)  A.  radiatas  Say  9  >  8.  and  c.  p. ;   (26)  Aagochlora  labrosa  Say  9  > 
s.;  (27)  CoUetes  spinosa  Rob.  ^,a,\  (28)  C.  compacta  Cr.  (^9»  s.,  freq. ; 
Vespidae:    (29)   Vespa  germanica  F. ;   Eumenidae:    (30)   Odyneras  tigris 
Saase. ;  Bembecidae:  (81)  Bembex  nabillipennis  Cr.;  (82)  B.  fasciata  F.; 
(38)  Bembedala  ventralis  Say;  Sphecidae:  (84)  Ammophlla  intercepta  Lep.; 
(35)  Pelopoeus  cementarius  Dra.;    Scoliidae:   (86)   Myzine  sexclncta  F. ; 
(87)   Scolia  bicincta  F.,  ab. ;   Braconidae:   (38)  sp. ;   Ichneumonidae:  (89) 
Exetastes  snaveolens  Walsh  —  aU  s. 

Diptera  —  Bombylidae:  (40)  Exoprosopa  fasciata  Mcq. ,  (41)  E.  fascipen- 
nis  Say;  (42)  E.  decora  Lw.;  (43)  Anthrax  halcyon  Say;  (44)  Sparnopolius 
falvas  Wd.,  ab.;  (45)  Systropns  macer  F.;  (46)  Toxophora  amphitea 
Wlk.  —  all  8.;  Conopidae:  (47)  Zodion  f  alvifrons  Say,  s.;  Syrphidae;  (48) 
Chry8o;;aster  nitid-iWd.;  (49)  Syrphus  amorlcanas  Wd.;  (50)  Mesograpta 
polita  Say;  (51)  Eri^talls  dimidiatus  Wd.,  freq.;  (52)  E.  latifrons  Lw.;  (53) 
E.  transversQS  Wd. —  all  s.  or  f .  p. ;  Dexidae:  (54  and  55)  spp. ;  (56)  Prosena 
sp.;  (57)  Scotiptera  parvicornis  Twns. —-all  8.;  TacMnidae:  (58  and  59) 
spp.,  8.,  freq.;  (60)  Jarinla  smaragdtna  Mcq  ,  freq.;  (61)  Echinomyia 
robasta  Wd.,  freq.;  (62)  Siphoplagia  anomala  Twns.,  freq.;  (68)  Milto- 
gramma  argentlf rons  Twns.;  (64)  Acroglossa  hesperidaram  Will. —  all  s.; 
Sarcophagidae:  (65)  Sarcophaga  sp.,  s.;  Masddae:  (66)  Lucilia  caesar  L., 
s.;  (67)  Compsomyia  macellaria  F.,  s.;  Anthomyidae:  (68)  Chortophila 
sp.,  8. 
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Lepidoplera  —  Bhopaloeera:  (69)  Dnnals  arcblpposF.,  freq, ;  (70)  Arsjo- 
Qla  cybele  F.;  (71)  Fhycioilea  tharos  Dm.;  (72)  Pjrameis  cardulL.,  freq.; 
(7.1)  Llmenltia  dialppua  Qdt.;  (74)  L.  orsslaF.;  (75)  Papillo  phllenor  L.; 
(76)  P.  asteriaaF.i  (77)  Pierls  rapoe  L.;  (78)  Colias  phUodlce  Qdt.;  (79) 
PampMIa  cernes  B.  —  L. :  (90)  NiaonlEides  Juvenatla  F. ;  (81)  Eadamns 
tityrnaF.  1  Beteroara:  (S!)  Hellotble  armlger  Hbn.  —  all  t. 

Coleoptera^  Lampjiridae:  (8S)  Chanliognaihus  pennwylvanicu-'  De  G., 
ab.,  pairing;  ChTj/somelidae :  (S4)  Chrysomela  slmllla  Ro^, ;  (S5)  Dlabrotlca 
li!-puDClata  OllT. ;  Meloldae:  (S6)  Ei>lcaatacluerea  Forat.;  (37)  E.  peQUEjl- 
vanlca  DeG.*  S'liplphoridae:  (88)  Myodilesap.  —all  f.  p. 

Hemlplcra — Prittatomidae;  (H9)  EuschisLiis,  ap.,  a. 

BiDENS    CHHY8ANTHEMOIDE8   Michx.  —  Visitoi'S    ohsei'Vecl  OD 

September  20th : — 

Hymenoptera  — .4|t(daf ;  (1)  Apia  melliflca  L.  g,  a.,  nb.;  (2)  Bonibua 
smericanorum  F.  ijfj,  8.,  freq.;  (8)  Mcllasodea  (ienilvenlrlB  Sm.  9,8.;  (4) 
M.  anrlgeiila  Cr.  ?,  s,  aodc.  p.;  (6)  M.  perplexa  Cr.  (j^^,  s.  and  c.  p.,  Ireq.-, 
(6)  Ceratlna  dnpla  Say  $,  a.;  (7)  Megachlle  lallmanus Say  ?,  s.  and  c.  p.; 
(8)  M,  brevla  Sny  ff"?,  b.  andc.  p.,  freq.;  (9)M.  mendlca  Cr.  ,^,8.;  (10)  M. 
petuUns  Cr.  (^,  a.;  (II)  Epeolna  niercatus  F.  9<  8.;  Andrenidae;  (13) 
Andreua  altclae  Rob.  $  ;  (13)  Elallctas  lisatus  Ray  J',  s.;  (U)  H.  contiisus 
Sm.  9,  8.  and  0.  p.;  (IS)  Colletes  corapncia  Cr.  J'£,  a.  and  c.  p.,  Ircq.; 
Va»pidae:  (16)  Polhtes  metrlcaa  Say,  a. ;  Euinenfdae:  (17)  Eamenes 
(r&tertiDa Say,  a.;  Seoltidae:  (18)  Scolla  blctncta  F.,  e,,rrt'q. ;  lehntumonfdae; 
(19)  Etelastea  auaveolens  Walsh,  e. 

Lepldoptera  —  Bhopaloeera:  (20)  Danaia  acchippna  F.,  ab.;  (21)  Pbycl- 
odea  tbaroa  Dru.;  (32)  Pyrameia  hootera  F.;  (23)  P.  atnlsnta  L.;  (24) 
Llmenltis  dialppua  Gdt. ;  (25)  Chrysophanua  thoeB.—  L. ;  (21!)  Ccilias  phllo- 
dlcc  GdL.,  freq.;  (27)  Pamphlia  campeatris  Bdv.  v,  hiiron  Edw.;  (26)  P. 
phylaeua  Dru. ;  Heterocera:  (29)  Scepala  lalTlcollla  Hbo.;  (30)  Feltia  sub- 
gotblca  Slepb. ;  (31 )  Plnsia  simplex  Gn. ;  (32)  Hellotbia  armlger  Hbn . ;  (33) 
H.  dipaacens  L.— all  a. 

DIptera — Bombylidae:  (31)  Aotbrax  halcyon  Say,  a.;  (SB)  Syatoecbus 
VQlgarie  Lw.,a. ;  (36)  Sparnopollna  falvna  Wd.,  a.,  freq.;  St/rphidaf:  (37) 
Meaograpta  margiaata  Say,  s. ;   (38)  ErlsUUs  dimidlataa  Wd.,  8.,  ab. ;   (39) 

E.  tranaveraaa  Wd.,a.,  ab.;  (40)  Helophtlna  simille  Mcq.;  TacMnldae:  (41} 
Jnrlnta  sroaragdiaa  Mcq.,  a.,  freq,;  (43)  Slphopla^la  anomala  Twdb.;  Jtfus- 
cidae:  (43)  Lucilla  cornicl[ia  F.,  a.,  freq.;  (44)  Compsomyla  macellarla  P., 
8.,  freq.;  Anthomyidae:   (46)  Hydrophoria  ap. 

Coleoptera — Lampgridae:  (46)  Chanllognathua  peaDsylTanicna  De  G.,  s. 
and  f.  p.,  ab.;  Chrffsomeltdae:  (47)  Dlabrotlca  12-paDctata  Ollv.,  f.  p. 

Hblenium  autumnaleL.  —  Visitors  observed  on  September 
15  and  22:  — 

Hymenoptera  — /4pMlae:  (1)  Apis  melliflca  L.  g,  a.  andc.  p.;  (2)  Bom- 
bua  aeparataa  Cr.  $,8.;  (8)  B.  acntellaria  Cr.  (j^,  s. ;  (4)  B.  amerlcaaorani 

F.  J'g,e.,freq.;  (6)  B.  Tlrglnlcne  Oliv.  ,f  g,  s.,  ab.  j  (6)  Meliaaodea  denll- 
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ventris  Sm.  9>  c-  P*;  (7)  M.  aurlgenia  Cr.  (^,  s.;  (8)  M.  perplexa  Cr.  9)  <9« 
and  c.  p.,ab.;  (9)  M.  confusa  Cr.  9,8.  and  c.  p.;  (10)  Megachile  latimanus 
Say  9)  S'>  (^^)  ^*  brevis  Say  9t  s.  and  c.  p.,  ab.;  (12)  Coelioxys  altilis  Cr. 
9y  s.;  (13)  Epeolas  mercatos  F.  9>  s.,  ab. ;  Andrenidae:  (14)  Agapostemon 
ylrldula  F.  J^,  s.;  (15)  Halictus  lasciatus  Nyl.  9f  'S*  and  c.  p.;  (16) 
Colletes  compacta  Cr.  9*  s* and  c.  p.;  Vespidae:  (17)  Vespa  germanica  F.; 
(18)  Polistes  pallipes  Lep.;  Bembeddae:  (19)  Bembex  fasciata  F.;  (20) 
Bembedula  ventralis  Say,  freq.;  Spheddae:  (21)  Ammophila  gryphus  Sm. ; 
(22)  A.  intercepta  Lep. ;  (28)  Priononjrx  atrataLep.  —  all  s. 

Lepidoptera  — JSAopa2ocera:  (24)  Phyclodes  tharos  Dra.;  (25)  Colias 
philodlce  Gdt.;  (26)  Pamphlla  cemesB.  — L.;  Heterocera:  (27)  Scepsis 
Inlvicollis  Hbn.  —  all  s. 

Diptera  —  Bombylidae:  (28)  Anthrax  halcyon  Say;  (29)  Sparnopollas 
lulvus  Wd.;  Syrphidae:  (30)  Syrphns  arcnatns  Fll.  —  all  s. 

Coleoptera  —  Lampyridae:  (81)  Chaaliognathus  pennsylvanicus  DeG., 
f.  p.,  ab. ;  Meloidae:  (82)  Epicanta  pennsylvanlca  De  G.,  f.  p. 

Hemlptera  —  Pentatomidw :  (38)  Euschlstas  flsllis  Uhl.,  s. 

Cnicus  altissimus  Willd.  —  Visitors  observed  on  August 
22ud  and  24th  :  — 

Hymenoptera  —  Apidae:  (1)  Bombus  americanoram  F.  J^g  ?(2)  B.  penn- 
sylvanicus De  G.  g  ;  (8)  Melissodes  desponsa  Sm.  J^  —  all  s. 

Lepldoptera  — i^^opa^ocera:  (4)  Argynnls  cybele  F. ;  (5)  Papilio  troilus 
L. —  both  8. 

.  Cnicus  altissimus  Willd.  v,  discolor  Gray.  —  The  follow- 
ing visitors  were  observed  on  September  3,  6,  7  and  15:  — 

Hymenoptera  —  Apidae:  (1)  Bombus  separatus  Cr.  ^f,  s.;  (2)  B.  scutel- 
taris  Cr.  (^  § ,  s.  and  c.  p. ;  (3)  B.  pennsylvanicus  De  G.  (^  ?  § ,  s.  and  c.  p. ; 
(4)  B.  americanorum  F.  J^  ?  § ,  s.  and  c.  p.,  ab. ;  (5)  B.  vlrginicus  Oliv.  g , 
s.  and  c.  p.;  (6)  Melissodes  desponsa  Sm.  9>  s.  and  c.  p.,  ab.;  (7)  M.  obli- 
qua  Say  $,  s.  and  c.  p.;  (8)  Megachile  latimanus  Say  9>  s.  and  c.  p.,  freq.; 
Andrenidae:  (9)  Colletes  eulophi  Bob.  9>c*P->oi^6* 

Lepidoptera  — NympJialidae:  (10)  Argynnis  idalia  Dru.,  s. 

Diptera —  Bombylidae  (11)  Exoprosopa  fasciata  Mcq.,  s. 

Cnicus  lanceolatus  Hoffm.* —  <*  Nat.  from  Eu."  — 
Visitors  observed  on  seven  days  between  July  23  and 
October  7 :  — 

Hymenoptera  —  Apidae:  (I)  Bombus  americanorum  F.  (^9§,s. andc. 
p.,  ab. ;  (2)  B.  vlrginicus  Oliv.  g ,  s. ;  (3)  B.  pennsylvanicus  De  G.  § ,  s. ;  (4) 
B.  separatus  Cr.  cf  $,  s.,  freq.;  (5)  Melissodes  desponsa  Sm.  cf  $,  s.  and 


*  See  MUller :  Fertilization  of  Flowers,  Weltere  Beobachtungen  &  Alpen- 
blumen. 
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«.  p^  •!>.;  (<)  M.  oUiqoa  B^  ^$,  a.,  fm]  ;  (^  H.  colond*«sis  Cr. 
(f,  ■.:  («)M-  MiMciilata  Lcp.  9,  «■:  (»)  H.  deBUnncrls  Sm.  r^,  e.:  flO) 
H.  aulgraU  Cr.  ^f .  >■ :  (11)  M«c>cU}e  UUmutu  S*r  £.  ■-  ud  c  p.,  Iraq  : 
(»)  M-  MXdnUtB  Bob.  (MS)  tf,  ».;  (U)  Epeolw  ranisUU  f.  S,  B.; 
AkAwtUM:  (H)  Hkllctu  Ilc>tu  Say  9,  c  p  ,  «ti.:  (IS)  B.  pilMos  Sb-  9, 
£.  p.]  (U)  Ax^oMCMoii  Tlrldalk P.  S,i.;  07)  A.  ndUIas  Sa;  ^,  b. 

Lrpldoptora— BkofMOotxra  (13)  Daa^a  arcUppns  F.;  (19)  Fhjrdodu 
tb»n  Dm.;  (SOj  Ftefta  protodlc«  B.— L.;  (31)  Coliaa  pfailodlce  Gdt.;  (33> 
Papilla  liinii]»  L.  and  slaacoa  L. ;  (SA)  P.  tsleriu  F. ;  (34)  P.  troaos  L- ; 
(SS)  PunphlU  pecklna  Kby. ;  (28)  P,  aemte  B.—  L, ;  (ST)  Ead&miu  baUtrUits 
B.  «Dd  A.  i  Btlerooera  ^28)  Soepeta  talrtcoIliH  Hl>n.— all  b. 

Dlptera  — Ovm^yJidM:  (39)  Esoprosopa  fasciaU  Mcq.;  (30)  S;stoecbitB 
TDlnarlB  Lw.,  (ren-i  Conopldae:  (.31)  FbjBocephala  tibialis  Say— all  s. 

KaioiA  AMPLEXICAULI8  Nutt. — The  plants  are  ofteD  col- 
lected ID  coimpicuoua  patcbea.  The  stems  grow  from  three  to 
six  (lecimctrcH  high  and  bear  several  yellow  heads  which 
GXpttnd  ahout  three  centimetres. 

Thf  flower*  are  all  li^late.  The  pollen  becomes  attached 
to  the  hairy  portion  of  the  style  and  is  thus  carried  upwards 
and  exported.  The  corolla  tubes  are  narrow  and  measure 
about  two  millimctreB  in  length. 

The  following  visitore  were  observed  on  May  30th  :  — 

Ilymuiioptura  — ^pfdfie:  (I)  Aple  meUlllcB  L.  g,  s.  and  c.  p.,  one;  (S) 
8yn!mli>nln  Mpcclogn  Cr.  ^,  s. ;  (3)  Ceratlna  dapla  8af  ^^,a.,txeri.;  (4) 
Aklilanifi/i  prodricln  '"r.  ,f ,  s,;  (.'O  Oemla  alblvt'Olrls  Cr.  9,  s.;  (6)  Nomada 
aDDulata  Sni.  ^,  a.,  Ireq. ;  Andrenidaf.  (7)  HaMctua  Ugataa  Say  $,  §.  and  c. 
p.,  ab.;  (8)  H,  laadatus  N;l.  $,  a.  and  c,  p.j  (9)  H.  pilosns  Sm.  $,s.  andc. 
p.,  froq.  1  (10)  H.  ttlblpeunle  Rob.  9,8.  and  c.  p.,  ab.;  (11)  H.  coufasosSm. 
9,  B.  and  c.  p.,  Ireq.;  (12)  Augochlara  slmltla  Rob.  9,  a.  andc.  p.,  ab. ;  (IS) 
A(iapoBtemoD  virldula  F.  $,8.  and  c.  p.;  (14)  Frosopla  afflnla  Sm.  ^,  a. 
and  1.  p  ,  treq. ;  (IG)  P.  pygmaea  Or.,  f.  p.;  Eumenldat:  (16-lS)  Odjnema 
app.,  B.,  treq.  (19)  0.  toramlnatus  Saaes.,  B.;  (30)  0.  anormis  Say,  s.,  freq. ; 
Crabronidat:  (21)  Crabro  InterruptoB  Lep.,  s. 

DIplera— Conopfda«;  (22)  ZodioD  fulvlfrons  Say,  a.;  Syrphidae;  (23) 
HcsograpU  roarglnata  Say;  (24)  Spbaerophortacyllndrica  Say;  (26)  Grls- 
talla  transvenoB  Wd.;  (26)  Helophllaa  slmHlaMcq.;  Tachinidan  (37)  Clsto- 
gatttHr  occldua  Wlk. ;  UvJcidae:  (28)  Lucllla  corntclna  F.  —all  a.  or  1.  p. 

Lepldoptera  — ifAopaloctra:  (29)  Danals  arcblppaa  F.;  (30)  Phyclodea 
tliaroa  Dru. ;  (31)  Paplllo  aaterlaa  F. ;  (33)  Famphtla  pecktna  Kby.  —  all  s. 

Coleoptcra  —  (38)  Bp.i  Coteiwllidae:  (34)  Megllla  niacaUta  DeG.; 
V\iy*emtUiae:  (3G)  DtabTOtlca  I2-puncUta  OUv.,  Ireq.  —all  t.  p. 


Robertson  —  Flowers  and  Insects. 


AmelBDChier  canadenala 

PruQUB  amerlcana 

Geum  vecnani . 

Pyrus  coronaria 

Ccauegus  cocclnea  v.  mollla  ■  ■  ■  ■  ■ 

cocclnea 

Fragaria  Tlrginlana  v.  UUnoansls. 

Frauas  serotina 

Crataegus  crua-galU 

Rubus  villoBus 

occidentalia 

Foteotllla  coaadeiiBla 

Bosabomllis 

aetlgera 

Spiraea  aruDCUS 

■Qenin  album 
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TABLE  III. 


Prunns  communis 

padns 

domestlca,     ayinm,     cerasus 

(mixed  list; 

avium > 

armenica 

americana 

serotina 

Spiraea  ulmaria 

« 

«(      

fllipendnla 

salicifoiia,   ulmifoiia,    sorbi 

folia  (mixed) 

amnciis • 

(t        

(C        

Rabns  fraticosQs 

((  .,..,, 

idaeus 

saxatilis 

villosnB 

occidentalis 

Qenm  rivale 

it    

urbanum 

montannm 

«         

yernnm 

album 

Fragaria  virginiana  v.  illinoenBis 

yesca  

<< 

elatior 


Low  Germany. 


c( 

(( 
(( 

UllnolB . 


Low  Germany. 

Alps 

Pyrenees 

Low  Germany. 


« 

€t 


Alps 

Illinois 

Low  Germany. 

Pyrenees  

Low  Germany. 
Alps 


<< 


Illinois 


Low  Germany. 

Alps 

Low  Germany. 

Alps.  

Pyrenees  

Illinois 


Low  Germany. 

Alps 

Pyrenees  

Alps 


S 


15 
1 

8 
5 
5 
10 
27 
7 


1 
2 

20 
4 


6 
40 
8 
11 
7 
8 
9 
1 

18 
2 


8 
1 
1 

10 

12 

9 

4 


I 

IS 


16 
8 


8 

•  .  •  . 

2 
1 

• . . . 
« • . . 


2 


2 
2 

1 
1 


o 
® 

o 

o 


o 

2  a 


10 
2 

8 


1 
4 


16 
21 
10 


46 
2 


8 
18 
1 
2 
1 
1 
2 


2 

"l 
1 

12 
1 
2 
4 

25 

6 

1 

15 

20 

1 

2 

. . 


8 


4 
2 


•  • . . 
« •  •  • 
. .  • . 


8 
1 


1 

19 

4 


1 
1 


8 

5 

11 

8 


2 

7 
2 
1 
1 


1 
1 


s 

o 


28 
7 

14 

7 

6 

81 

58 

85 

1 

8 

10 

110 
15 

1 
24 
94 

6 
17 
10 

4 
11 

2 
15 

2 

2 
27 

7 

1 
22 
17 
80 
17 

2 
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Poteotllla  vema 

"     and  alpestrls 

alpestrie 

reptana 

anserina 

truUcosa 

tormentUla 

argeutea 

sati£ibur;;eDSia 

anrea 

graocllflora 

canltacens 

alcheiiiiiloiiie)' 

Iragarlastnim 

mpestiis 

caaadrDslB 

Agrlmonla  eapatorla 

Rosa  canliia 

oeDtlloHa 

mblgtnoBB 

alplna 

"     ? 

sp 

humilie 

aetlgera 

Fyrus  malus 

commnDle 

aacaparla 

coronaria 

Cralaegaa  cocclnea 

"        V.  mollis 

CTwa-galU 

oiycantba 

AnielancUer  Tatgarls  (AronEa  rotondl- 

folia) 

canadensis 

Ittwd  April  26, 1894. 


Low  Germany.  S 

Alps 

PjreneeB,.. 

Low  Qermanj.  l: 

PyreDees 

Lon  German;. 

Low  Germany. 

Alps 

Pyrenees  . 
Low  Germany. 
Alps 


Illinois . . . 
Low  Germany. 
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DETERMINATIONS  OF  THE  LATITUDE,  LON- 
GITUDE AND  HEIGHT  ABOVE  SEA  LEVEL 
OF  THE  LAWS  OBSERVATORY  OF  THE 
UNIVERSITY  OF  THE  STATE  OF  MIS- 
SOURI, CONTAINING  A  DESCRIPTION  OF 
THE  BUILDING  AND  PRINCIPAL  INSTRU- 
MENTS. 

By  Milton  Updegraff. 
I.  INTRODUCTION. 

THE   OLD   OBSERVATORY, 

The  old  Observatory  of  the  University  of  Missouri  was  one 
of  the  first  institutions  of  its  kind  west  of  the  Allegheny  mount- 
ains and  was  for  many  years  the  only  astronomical  observa- 
tory in  the  United  States  west  of  the  Mississippi  river.  The 
building,  which  still  exists  as  a  part  of  the  present  Observatory, 
is  a  well  built  wooden  structure,  44  feet  long  from  east  to 
west  and  14  feet  wide.  It  was  completed  in  the  spring  of 
1853  and  cost  $1,150.  (See  Missouri  Statesman  for  July 
8,  1853.)  The  old  Observatory  stood  a  few  rods  west  of  the 
old  main  building  of  the  University,  where  the  Physics  and 
Engineering  building  now  stands,  and  consisted  of  two  parts, 
a  transit-room  14x28  feet  and  a  tower  14x14  about  15  feet 
high.  The  tower  was  surmounted  by  a  cone  which  revolved 
on  lignum  vitae  balls. 

Under  the  revolving  cone,  mounted  on  a  pier  of  masonry, 
was  an  equatorial  refracting  telescope  by  Fitz  of  New  York. 
Its  aperture  was  4-jV  inches  and  its  focal  length  5  feet  4 
inches.  This  instrument  was  provided  with  a  finding  tele- 
scope, eye-pieces  of  powers  ranging  from  30  to  240  diame- 
ters and  graduated  circles  in  both  right  ascension  and 
declination  reading  to  4  minutes  of  time  and  to  2  minutes  of 
arc  respectively.     In  the  transit-room  mounted  on  suitable 
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piera,  were  a  2^-inch  transit  iDstrument  by  Bruiiuer  of 
Paris,  an  altitude  and  azimuth  instrument  by  Simms  of  Lon- 
don, a  theodolite  of  1\  inches  aperture  by  Gregg  and  Rupp'of 
New  York,  a  sidereal  clock  by  Stokcl  of  New  York  and 
a  mean  time  clock  by  Hi^gs  of  Philadelphia.  A  sextant  with 
mercurial  horizon,  a  barometer  and  thermometers  completed 
the  outfit.     (See  Annual  Catalogue  for  1857.) 

The  Observatory  was  built  and  equipped  under  the  direc- 
tion of  Wm,  W.  Hudson,  tlien  Professor  of  Mathematics, 
Natural  Philosophy  and  Astronomy,  and  afterward  (1856- 
1859)  President  of  the  University.  Professor  Hudson  was  a 
man  of  high  attainments  in  the  exact  sciences.  In  the  con- 
struction of  the  old  Observatory  building  many  evidences  of 
his  excellent  judgment  and  scrupulous  care  still  exist.  No 
recordo  of  any  astronomical  work  which  he  may  have  done 
remain  in  the  Observatory. 

lu  1865  Professor  Joseph  Ficklin  was  called  to  the 
chair  of  Mathematics  and  Astronomy.  Prof.  Ficklin  filled 
the  position  with  honor  to  himself  and  to  the  University 
until  his  untimely  death,  which  occurred  in  September, 
1887.  The  equipment  of  the  Observatory  remained  about 
the  same  until  1878.  According  to  the  catalogue  of  the 
University  for  that  year  the  sidereal  clock  by  Stokel 
had  been  replaced  by  a  sidereal  clock  by  Gregg  and 
Rupp  of  New  York,  and  the  altitude  and  azimuth  instrument 
by  Simms  of  London  had  been  replaced  by  another  instru- 
ment of  the  same  kind  of  2^  inches  aperture  by  Blunt  of  New 
York.  It  is  highly  probable,  however,  that  no  change  of  in- 
struments was  really  made  but  that  the  names  of  the  makers 
are  incorrectly  stated  in  the  earlier  University  catalogues. 

In  the  year  1878  a  telegraph  wire  was  run  to  the  Observa- 
tory and  the  longitude  approximately  determined  by  compar- 
ing the  local  time  as  observed  with  the  transit  instrument, 
with  time  signals  sent  by  telegraph  from  the  Naval 
Observatory  at  Washington.  The  latitude,  also,  was  approxi- 
mately determined  from  observations  with  the  altitude  and 
azimuth  instrument  of  the  meridian  altitudes  of  the  sun  and 
certain  of  .the  fixed  stars.  Prof.  Ficklin  also  observed  the 
transit  of  Mercury  on  May  6th  of  the  same  year.     The  old 
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Observatory  was  of  course  used  chiefly  for  the  purpose  of 
instruction. 

THE  LAWS   OBSERVATOEY. 

In  January,  1880,  the  4-inch  Fitz  telescope  belonging  to  the 
Observatory  and  $500  were  given  in  exchange  for  a  7^inch 
equatorial  refracting  telescope  by  Merz  und  Sohne  of  Munich, 
which  was  at  that  time  the  property  of  the  Shelby  High  School 
at  Shelbyville,  Kentucky.  The  old  Observatory  building  was 
removed  to  a  better  location  on  the  northeast  corner  of  the 
University  campus  and  an  octagonal  brick  tower  with  a  hem- 
ispherical dome  and  a  brick  pier  for  the  accommodation  of 
the  newly  acquired  telescope  was  built  adjoining  the  east  end 
of  the  transit  room.  The  telescope  was  repaired  and  put  in 
working  order  and  was  mounted  on  March  13th,  1880.  All 
these  improvements  were  made  under  the  direction  of  Prof. 
Ficklin  and  are  said  to  have  cost  more  than  $2,000.  This 
sum  of  money  was  generously  given  from  his  private  funds 
for  the  improvement  of  the  Observatory  by  Dr.  S.  S.  Laws, 
then  President  of  the  University.*  At  a  meeting  of  the 
Board  of  Curators  of  the  University  held  on  June  2d,  1880,  it 
was  directed  that  '*  In  recognition  of  the  liberality  of  Dr. 
Laws  for  the  advancement  of  Astronomical  Science,  the 
observatory  and  telescope  shall  be  known  and  distinguished  as 
the  *  Laws  Observatory  and  Telescope.'  " 

During  July,  1882,  Prof.  Ficklin  made  an  accurate  deter- 
mination of  the  latitude  of  the  Observatory  by  Talcott's 
method,  using  for  the  purpose  a  zenith  telescope  belonging  to 
the  U.  S.  C.  &  G.  Survey. 

In  July,  1883,  a  new  sidereal  clock,  chronograph  and  spec- 
troscope were  purchased  at  the  expense  of  the  University  from 
Fauth  &  Co.  of  Washington,  D.  C.  The  price  paid  for 
these  instruments  was  $1,010.70.     In  1881  a  20-inch  celestial 


*  The  following  statement  is  contained  in  each  one  of  the  annual  cata- 
logues of  the  University  from  1879-SO  to  1887-8  inclusive :  — 

'*  The  present  greatly  improved  condition  of  the  Observatory  is  due  to  the 
liberality  of  the  President,  Dr.  S.  S.  Laws,  who  for  the  advancement  of 
astronomical  science  has  given  to  the  University  more  than  two  thousand 
dollars  in  order  to  procure  the  telescope  and  put  it  in  complete  working 
order,  and  to  move  and  enlarge  the  Observatory  building." 
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globe  was  added  to  the  equipment  of  the  Observatory.  From 
the  death  of  Pjof.  Ficklin  in  September,  1887,  to  July  Ist, 
1890,  the  Observatory  was  in  charge  of  Wm.  A.  Canthorn, 
Assistant  Professor  of  Mathematics. 

On  taking  charge  of  the  Observatory  about  July  Ist,  1890, 
I  commenced  the  work  of  overhauling,  cleaning  and  repairing 
the  building  and  instruments.  Observations  for  time  with 
the  transit  instrument  were  commenced  on  July  24th,  and 
observations  with  the  equatorial  telescope  were  begun  early  in 
November,  1890.  During  the  summer  of  1891  a  wooden  ad- 
dition 15x30  for  office  and  library  room,  with  porch  and 
stone  basement,  was  erected  adjoining  the  west  end  of  the 
building.  The  cost  of  this  improvement  was  about  $900. 
A  break-circuit  sidereal  chronometer  by  Bond  &  Son,  of 
Boston,  a  barometer  of  i%-  inch  bore  by  H.  J.  Green  of 
Brooklyn,  and  a  set  of  thermometers  by  the  same  maker 
were  purchased  about  the  same  time  at  a  cost  of  $350.  A 
switch-board  with  the  usual  electrical  connections  was  installed 
in  the  Observatory  and  a  line  of  telegraph  wire  was  run  to 
the  office  of  the  W.  U.  Telegraph  Co.  in  Columbia  for  the 
purpose  of  exchanging  longitude  signals.  Numerous  minor 
improvements  were  made  in  the  building  and  instruments. 

For  a  year  and  a  half  after  the  destruction  by  fire  of  the 
main  building  of  the  University  on  January  9th,  1892,  the 
office,  library-room  and  basement  of  the  Observatory  were  oc- 
cupied as  class-rooms  by  professors  whose  lecture-rooms  had 
been  destroyed.  Funds  which  would  otherwise  have  been 
available  for  the  further  development  of  the  Observatory 
were  absorbed  by  the  urgent  demands  to  which  the  fire  gave 
rise. 

My  time  has  been  chiefly  occupied  with  the  work  of  instruc- 
tion in  the  University.  But  transit  observations  for  time  have 
been  maintained  with  some  regularity  and  about  one  hundred 
micrometric  observations  of  comets  and  minor  planets  have 
been  made  with  the  7^inch  telescope,  and  published  in  the 
astronomical  papers.  Various  other  astronomical  observa- 
tions have  been  made  from  time  to  time,  and  published  when- 
ever sufficiently  valuable. 

In  conclusion  I  wish  thankfully  to  acknowledge  the  aid, 
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financial  and  otherwise,  which  has  at  various  times  been  given 
me  by  the  Board  of  Curators  of  the  University. 

A  statement  of  the  cost  of  the  Observatory  as  it  now  stands 
is  appended.     No  account  is  taken  of  the  cost  of  repairs. 


COST   OF   OBSERVATORr   AND   EQUIPMENT. 


Tear. 

1853 

1853-7 

1880 

1883 
1891 
1891 


For  what  Expended. 


Old  building 

Instruments 

7^-inch  telescope,  tower,  dome  and 

pier 

Instruments 

Office  and  basement 

Instruments 


By  whom  Expended. 

Board  of  Curators. 

Dr.  S.  S.  Laws. 
Board  of  Curators. 


Amount. 


$1150 

2000* 

2000 

1010 

900 

350 


$7410 

Deduct  for  Fitz  telescope  counted  twice 300 

Total  cost  of  Observatory  and  instruments,  excepting  repairs..$7110 

Cost  of  Observatory  building,  about 3100 

Cost  of  instruments,  about 4000 


DESCRIPTION   OF   THE   BUILDING   AND   PRINCIPAL   INSTRUMENTS. 

The  Observatory  Building  is  84  feet  long  and  from  14  to 
30  feet  wide.  The  octagonal  brick  tower  which  supports  the 
dome  of  the  equatorial  telescope  is  18  feet  in  diameter  and 
about  18  feet  high.  The  dome  is  18  feet  in  diameter  and  its 
apex  is  14  feet  above  the  floor.  It  revolves  on  wheels  that 
run  on  a  cast  iron  track  and  is  moved  by  a  crank  with  gearing. 
The  slit  is  22  inches  wide,  runs  slightly  past  the  zenith  and  is 
closed  by  four  trap-door  shutters.  The  brick  pier  of  the  equa- 
torial telescope  has  the  shape  of  a  square  pyramid  and  rises  to 
within  two  feet  of  the  floor  of  the  dome.^  It  is  covered  by  a 
capstone  4  feet  square  and  5  inches  thick  on  which  rests  by 
four  bearings  the  wooden  stand  on  which  the  telescope  is 
mounted.  The  foundations  of  this  pier  are  6  feet  square,  are 
laid  6  feet  below  the  surface  of  the  ground  and  are  surrounded 

*  This  amount  is  estimated. 
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at  a  distance  of  4  inches  by  a  brick  wall  carried  up  to  the 
surface. 

The  transit  room  is  28x13  feet  and  8  feet  high,  and  has 
three  slits  17  inches  wide  in  the  walls  and  roof  for  meridian 
observations.  Each  slit  has  a  brick  pier  placed  centrally 
under  it  and  isolated  from  the  floor  and  ground  surface.  The 
2iV-ii^cb  transit  instrument  is  mounted  on  the  western  pier. 
The  sidereal  clock  is  mounted  on  a  brick  pier  7  feet  high,  in  the 
southwest  corner  of  the  room,  and  faces  the  transit  instru- 
ment. The  chronograph  is  mounted  on  the  eastern  pier  and 
the  central  pier  is  usually  occupied  by  the  theodolite.  The 
switch-board  is  on  the  south  side  and  the  barometer  and  the 
thermometer  shelter  on  the  north  side  of  the  transit  room. 
The  floor  of  the  transit  room  is  742  feet  above  sea  level. 

The  cone  which  shelters  the  2j-  inch  altitude  and  azimuth 
instrument  is  13  feet  in  diameter  at  the  base  audits  apex  is  10 
feet  above  the  floor.  It  is  divided  into  two  equal  parts  by  a  slit 
15  inches  wide.  The  instrument  is  supported  by  a  pyra- 
midal brick  pier  more  than  20  feet  high . 

The  building  is  well  finished  throughout,  is  provided  with 
suitable  furniture  and  is  lighted  by  gas.  The  ofQce  and  base- 
ment are  heated  by  wood  stoves. 

The  Equatorial  Telescope.*  This  instrument  is  a  refractor 
by  Merz  and  S5hne  of  Munich  of  7.45  inches  clear  aperture 
and  10  feet  8  inches  focal  length.     It  is  mounted  on  a  wooden 


*  The  following  note  concerning  the  history  of  this  telescope  is  extracted 
from  the  University  catalogue  for  1884-5:  — 

This  telescope  was  ordered  in  1848  from  the  establishment  of  Merz  & 
Mahler,  of  Munich,  for  the  use  of  Shelby  College,  Shelbyville,  Kentucky. 
It  was  received  at  Shelbyville  in  November,  1860,  and  cost,  when  mounted, 
^4,000.  It  was  mounted  under  the  direction  of  Prof.  Joseph  Winlock,  and 
used  by  him  while  he  was  a  professor  in  that  institution.  After  Prof. 
Winlock  went  to  Cambridge,  Mass.,  he  borrowed  this  telescope,  and,  in 
connection  with  Dr.  B.  A.  Gould,  established  there  the  Cloverden  Observa- 
tory. In  "  Loomis^s  Recent  Progress  of  Astronomy  f^*  published  in  1856,  under 
the  head  of  *'  Cloverden  Observatory,  Cambridge,  Massachusetts,**  the  fol- 
lowing statement  is  made  respecting  this  instrument,  which  was  then  the 
fourth  in  magnitude  in  the  United  States. 

"  The  great  telescope  belonging  to  Shelby  College  was  loaned  to  Prof. 
Joseph  Winlock,  and  was  removed  to  Cambridge,  Massachusetts,  where 
temporary  accommodations  were  provided  for  it,  and  this  establishment  is 
known  by  the  name  of  'Cloverden  Observatory.*"    *    *    ♦     ''Numerous 
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stand  which  rests  on  the  brick  pier  described  above.  The 
tube  of  the  telescope  is  of  polished  mahogany  and  the  other 
parts  of  the  mounting  are  of  steel  and  brass.  The  mechanical 
work  is  of  the  finest  character  throughout.  Both  lenses  of 
the  object  glass  are  free  from  cracks  and  scratches  and  seem 
to  be  as  good  as  when  new.  Yet  both  the  optical  quality  of 
the  telescope  and  the  character  of  the  mounting  leave  much 
to  be  desired  as  compared  with  instruments  of  more  modern 
design. 

The  telescope  is  provided  with  graduated  circles  in  both 
right  ascension  and  declination,*  position  filar  micrometer, 
seventeen  eye-pieces  of  powers  ranging  from  60  to  600  diam- 
eters, driving  clock,  finding  telescope,  solar  attachment  and 
spectroscope.  The  hour  circle  is  9.8  inches  in  diameter,  is 
divided  on  silver  to  one  minute  of  time  and  reads  by  two 
verniers  to  one  second  of  time.  The  declination  circle  is  14.6 
inches  in  diameter,  is  divided  on  silver  to  ten  minutes  of  arc 
and  reads  by  two  verniers  to  ten  seconds  of  arc. 

The  filar  micrometer  was  no  doubt  furnished  with  the 
instrument  by  the  makers.  The  value  of  one  turn  of  the 
screw  is  20. "82.  Whole  revolutions  are  read  from  a  toothed 
wheel  with  index,  and  the  micrometer  head  reads  to  thou- 
sandths of  a  revolution.  The  micrometer  box  can  be  moved 
only  in  position  angle,  but  the  so-called  fixed  thread  is  moved 
by  a  screw  which  has  no  graduated  head.  This  arrangement 
ridnders  measures  of  distance  very  inconvenient  since  it  makes 
necessary  a  superposition  of  the  wires  for  every  observation  of 
distance.  The  position  circle  is  4.3  inches  in  diameter,  is 
divided  on  silver  to  quarter  degrees  and  reads  by  two  verniers 
to  single  minutes  of  arc.  The  threads  may  be  illuminated 
with  either  bright  or  dark  field. 

The  spectroscope  is  by  Fauth  &  Co.  and  is  provided  with 

observations  on  comets,  and  on  some  of  the  newly  discovered  planets,  have 
been  made  with  this  telescope  by  Dr.  B.  A.  Gould  and  Prof.  Joseph  Winlock, 
some  of  which  have  been  published  in  *  Gould* s  Astronomical  Journal,' 
This  great  telescope  has  recently  been  returned  to  Shelby  College.'' 

In  1869  Prof.  Winlock,  who  was  then  Director  of  the  Observatory  of  Har- 
vard College,  went  with  his  assistants  to  Shelbyville,  Kentucky,  and  there 
used  this  telescope  in  observing  the  total  eclipse  of  the  sun,  which  occurred 
on  the  7th  of  August  of  that  year. 
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both  prism  and  grating.  The  gratiog  is  iV  ^^^^  square,  has 
17,296  Hoes  to  the  inch  and  was  mled  by  Chapman  on  Ruther- 
ford's engine.  The  clear  apertore  of  the  collimating  and  view 
telescopes  is  1.4  inches,  and  their  focal  length  is  15  inches. 
The  view  telescope  is  provided  with  a  micrometer  and  an  eye- 
piece which  magnifies  about  12  diameters.  The  slit  is  pro- 
vided with  a  comparison  prism,  and  the  jaws  of  the  slit  are  of 
brass. 

The  Transit  Instrument  is  by  Brunner  of  Paris  and  was 
made  probably  about  1850.  The  clear  aperture  of  the  tele- 
scope is  2.10  inches  and  its  focal  length  is  23  inches.  The 
spider-liue  reticule  has  five  vertical  threads  about  3  seconds 
apart,  and  one  horizontal  thread.  The  illumination  of  the 
threads  is  effected  by  light  which  passes  through  a  hole  iu  one 
of  the  pivots  and  is  reflected  down  the  tube  by  a  small  mirror. 
The  micrometer  with  which  the  instrument  is  provided  is  so 
constructed  as  to  be  practically  useless.  The  diagonal  eye- 
piece usually  used  was  purchased  of  Fauth  &  Co.  in  1891. 
Its  power  is  60  diameters,  while  that  of  the  old  one  used  until 
October  1,  1891,  is  40.  There  is  a  reflecting  cap  for  nadir 
observations. 

The  levels  which  were  furnished  with  the  instrument  by 
the  maker  are  almost  worthless  for  purposes  of  precision 
on  account  of  irregularity  in  the  bore  of  the  tubes.  The 
striding  level  is  the  belter  one  of  the  two,  but  an  investiga- 
tion made  in  June,  1890,  showed  that  the  average  value  of 
a  division  for  one-half  of  the  tube  is  5". 4  and  for  the  other 
half  3". 9.  In  April,  1891,  these  level  tubes  were  replaced 
by  new  ones  of  excellent  quality  made  by  Fauth  &  Co.  The 
adopted  value  of  one  division  of  the  new  striding  level  is 
1".869  ±:  0".004,  and  that  of  one  division  of  the  new  latitude 
level  is  1".01  i  0".01. 

The  pivots  are  0.74  inches  in  diameter,  and  repeated  trials 
with  the  new  striding  level  fail  to  show  either  inequality  in 
their  size  or  irregularity  in  their  form.  The  distance  between 
the  ends  of  the  pivots  is  11.4  inches.  The  graduated  circle 
in  declination  is  9.8  inches  in  diameter,  is  divided  on  silver  to 
5  minutes  and  reads  very  accurately  by  two  verniers  to  three 
seconds  of  arc. 
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A  portion  of  the  weight  of  the  telescope  is  taken  off  the 
pivots  by  adjustable  springs  which  act  upward  against  vertical 
bars  of  brass  which  carrv  the  friction  rollers.  I  was  unable  for 
many  months  to  get  good  results  from  observations  in  right 
ascension  made  with  the  instrument.  On  June  9th,  1891, 
soon  after  getting  the  new  levels  the  cause  of  the  trouble 
was  discovered.  One  of  the  pairs  of  friction  rollers  did  not 
bear  vertically  against  the  axis  but  sidewise.  This  had  the 
effect  of  sliding  one  of  the  pivots  up  the  side  of  the  wye  by  an 
amount  not  perceptible  to  the  naked  eye  but  easily  detected 
by  the  level.  This  defect  was  easily  corrected  when  found, 
by  filing  one  side  of  the  slot  in  which  the  bar  works  which 
carries  the  friction  wheels. 

The  frame  of  the  instrument  is  of  cast  iron  painted  white 
and  is  sufficiently  heavy  to  insure  a  fair  degree  of  stability. 
There  is  no  reversing  apparatus  but  the  instrument  is  easily 
and  safely  reversed  by  hand.  The  character  of  the  results 
which  this  transit  is  now  capable  of  producing  may  be  seen 
by  reference  to  the  observations  for  longitude  given  below. 

The  Sidereal  Clock  was  purchased  from  Fauth  &  Co.  in 
1883.  It  has  the  Dennison  Gravity  Escapement  and  mercury 
<;ompensation.  The  weight  of  the  pendulum  is  60  lbs.  This 
clock  is  provided  with  a  break  circuit  attachment  and  is 
solidly  mounted  on  a  brick  pier  in  the  southwest  corner  of 
the  transit  room.  The  pendulum  swings  from  northwest  to 
southeast  in  a  plane  which  intersects  the  meridian  at  an  angle 
of  about  45^ 

Of  the  other  instruments  in  the  Observatory  the  Chrono- 
graph by  Fauth  &  Co.,  the  Sidereal  Break-circuit  Chronome- 
ter, by  Bond,  the  Sextant  by  Blunt,  and  the  Barometer  by  H. 
J.  Green  are  in  every  way  first  class.  The  Altitude  and 
Azimuth  instrument.  Theodolite  and  Mean  Time  clock  are  of 
inferior  quality.  The  smaller  instruments  and  appliances 
with  which  the  Observatory  is  provided  render  its  equipment 
very  complete. 
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II.  THE   LATITUDE. 

The  first  observatious  for  accurate  determinatiou  of  the 
latitude  of  this  Observatory  were  made  by  Professor  Joseph 
Ficklin  in  July,  1882.  These  observations  were  made  by 
Talcott's  Method  and  the  instrument  used  was  a  zenith  tele- 
scope belonging  to  the  U.  S,  C.  &  G.  Survey.  The  latitude 
was  again  determined  by  myself  in  July,  1891,  by  observing 
the  transits  of  stars  across  the  prime  vertical  with  the  two- 
inch  transit  instrument  described  above. 

BEDUCTION   OF  PROFESSOR  FICELIM'S   0B8ERTAT[0Nfi. 

Soon  after  taking  charge  of  the  Observatory  on  July  Ist, 
1890,  I  found  a  partial  record  of  these  zenith  telescope 
observations  by  Prof.  Ficklin.  There  was  also  an  incomplete 
record  of  Prof.  Ficklin's  reductionsof  the  observations.  All 
the  records  were  on  loose  pieces  of  paper,  some  of  which 
bad  been  lost. 

Twenty  pairs  of  stars  had  been  observed  on  throe  nights, 
July  13,  14  and  24,  1882.  The  original  records  of  observa- 
tions made  on  the  last  two  nights  were  found,  but  the  record 
for  July  13th  was  mist-ing.  The  computed  results  of  observa- 
tions for  level  division  and  micrometer  revolution  were  found, 
but  the  original  records  had  been  lost,  and  a  small  fragment 
of  the  computations  which  remained  gave  no  clue  to  any  of 
the  observations  for  determination  of  these  constants. 

The  pairs  of  stars  had  been  selected  from  the  star  catalogue 
of  the  U.  S.  C.  &  G.  Survey  and  the  declinations  of  the 
stars  had  been  taken  from  the  same  source.  {See  V.  S.  C 
<6  G.  Survey  Report  for  1876,  Appendix  No.  7. ) 

On  examining  these  observations  it  seemed  to  me  worth 
while  to  re-reduce  them  using  more  accurate  star  places  than 
were  available  when  they  were  reduced  by  Prof.  Ficklin, 

No  statement  with  reference  to  the  instrument  used  was 
found  among  these  records,  but  when  looking  over  some  old 
letters  on  file  in  the  observatory,  I  discovered  that  the 
instrument  was  Zenith  Telescope  No.  3  of  the  U.  S.  C.  &  G. 
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Survey  which  had  been  loaned  in  Jane,  1882,  to  the  University 
of  Missoari  by  J.  E.  Hilgard,  then  Superintendent  of  the 
Coast  Survey. 

Description  of  the  Instrument  — 

For  the  following  facts  concerning  Zenith  Telescope  No. 
3,  I  am  chiefly  indebted  to  Dr.  T.  C.  Mendenhall,  Supt.  U. 
S.  C.  &  G.  Survey,  writing  under  date  of  July  13th,  1892. 

*' Zenith  Telescope  No.  3  was  made  by  Troughton  and 
Simms.  Its  aperture  was  3  inches,  focal  length  46  inches, 
power  of  diagonal  eyepiece  61  diameters.  The  angular  value 
of  one  turn  of  the  micrometer  screw  adopted  from  1850  to 
1854  was  46". 63.  For  the  same  period  one  Div.  of  Level 
A  =  1".099,  and  one  Div.  of  Level  B  =  1".04. 

*'  In  1874  a  Coast  Survey  observer  used  the  instrument  and 
gave  as  follows:  one  turn  of  the  micrometer  screw  =  46". 60 
and  one  division  of  Level  A  =  1".20. 

'*  The  instrument  was  sent  to  Prof.  Joseph  Ficklinof  the 
University  of  Missouri  on  June  27th,  1882,  by  Prof.  D.  P. 
Todd  of  Amherst  College,  Massachusetts,  and  was  returned 
to  the  Coast  Survey  OflSce  in  Washington  by  Prof.  Ficklin 
in  August,  1885. 

'<  It  was  entirely  reconstructed  in  1891." 

From  the  correspondence  it  appears  that  Prof.  Todd 
determined  the  constants  of  the  instrument,  and  found  them 
not  much  different  from  the  values  of  the  level  division  and 
micrometer  revolution  determined  by  the  Coast  Survey  in 
1874.  Unfortunately,  these  results  were  destroyed  by  fire  in 
March,  1882.  Prof.  Todd  reports  that  the  instrument  was  in 
good  condition  when  sent  by  him  to  Prof.  Ficklin. 

As  determined  by  Professor  Ficklin  the  angular  value  of 
one  level  division  in  terms  of  revolutions  of  the  micrometer 
screw  is 

0'.0269  =  r.25. 

The    individual  results  for  level  division  are  not  given. 
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Professor  Ficklin's  results  for  micrometer  revolution  are  as 

follows : — 

46''.32 

46  .14 

46  .37 

46  .57 

46  .72 

46  .60 

46  .62 

46  .87 

46  .35 

46  .52 

47  .14 
46  .77 

46  .73 

47  .13 


Mean  value  of  1  revolution  =  46". 63  ±  0".05. 

Tliese  values  of  the  instrumental  constants  agree  fairly 
well  with  the  values  adopted  by  the  Coast  Survey  in  1874. 
They  were  used  by  Prof.  Ficklin  in  reducing  the  observations 
and  are  adopted  in  the  reduction  which  follows.  While  the 
observations  were  being  made  the  instrument  was  mounted 
in  the  transit  room  —  probably  on  the  central  pier. 

lie-reduction  of  the  Observations.  The  values  of  the 
instrumental  constants  adopted  in  this  reduction  are : 

1  Micrometer  Revolution  =  46".63zb0".05 
1  Division  of  Level  =  1".25 

The  average  value  of  the  micrometer  correction  is  —  1.9 
revolutions,  so  that  an  error  in  the  adopted  value  of  1  revolution 
of  the  micrometer  screw  will  affect  the  latitude  by  almost  twice 
its  full  amount.  But  the  previous  determinations  of  the 
Coast  Survey  observers  indicate  that  the  adopted  value  is  as 
near  the  truth  as  the  probable  error  would  indicate. 

The  pairs  of  stars  observed  by  Prof.  Ficklin  are  given  in 
Table  I.  The  error  in  choosing  the  stars  of  the  eighteenth 
pair  is  due  to  a  mistake  of  9  degrees  in  the  declination  of 
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B.  A.  C.  7565  as  given  in  the  Coast  Survey  Catalogue,  from 
which,  as  stated  above,  the  pairs  were  selected.  Prof.  Ficklin 
actually  observed  on  two  nights  an  eighth  magnitude  star,  Dm. 
49°,3597,  which  happens  to  be  very  near  the  place  given  for 
B.  A.  C.  7565  in  the  Coast  Survey  Catalogue. 

The  mean  declinations  for  1875.0  of  the  stars  observed,  to- 
gether with  other  useful  data  pertaining  to  them,  have  been 
furnished  me  by  Prof.  T.  H.  Safford,  Director  of  the  Field 
Memorial  Observatory  of  Williams  College,  and  I  desire  in 
this  place  to  make  grateful  acknowledgment  of  his  kindness. 
The  declinations  for  1875.0  of  the  stars  with  proper  motions, 
probable  errors,  etc.,  as  furnished  by  Prof.  Safford  are  given 
in  Table  II.  These  declinations  have  been  rigorously 
reduced  to  the  system  of  declinations  of  the  Berliner  Jahr- 
buck.  All  the  stars,  excepting  Groombridge  2865  are  con- 
tained in  Prof.  Safford's  Catalogue  of  2018  Stars.  But  the 
declinations  as  given  by  Prof.  Safford  in  Table  II  are  deduced 
almost  entirely  from  observations  more  modern  than  those 
available  in  1876,  when  this  catalogue  was  prepared.  The 
average  mean  epoch  of  the  observations  used  is  1875. 

The  reductions  to  apparent  place  have  been  made  with  the 
Independent  Star  Numbers  of  the  American  Ephemeris  and 
corrections  for  proper  motion  during  the  year  have  been 
applied.  The  results  of  the  observations  of  each  pair  are 
collected  in  Table  III. 

Weights.  Of  the  results  of  53  observations  for  latitude  a 
few  are  so  discordant  that  there  can  be  no  question  as  to  ^he 
advisability  or  necessity  rather  of  rejecting  them.  I  have 
concluded  to  reject  all  observations  whose  results  differ  from 
the  mean  by  more  than  three  seconds.  This  excludes  five  of 
the  53  values  of  the  latitude.  '  They  are  marked  with 
brackets  in  Table  VI.  The  best  observation  rejected  differs 
from  the  mean  by  3". 4  and  the  most  discordant  observation 
retained  differs  from  the  mean  by  2". 6. 

In  discussing  in  the  usual  manner  the  results  of  the 
remaining  48  observations  I  find  that  the  probable  error  of 
the  latitude  resulting  from  a  single  observation  of  a  pair  is 
dc  0".70.  This  includes  the  probable  error  of  the  half  sum  of 
the   declinations.     The    probable    error  of  one  obsei^vation 
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comes  out  ±  0".S2.  This  aoomalous  result  ia  in  part  due  to 
the  emnlt  average  number  of  observatioue  of  each  pair  and 
indicates  that  the  errors  of  the  declinations  of  the  stars  are 
small  as  compared  with  the  accidental  errors  of  observation. 
In  a  case  like  this  it  is  about  as  well  to  give  the  same  weight 
to  the  results  of  the  different  pairs.  Nevertheless  the  weight 
of  the  mean  result  for  each  pair  has  been  computed  by  the 
usual  formula,  taking  e  =  i  0".80. 


[See  Chauvenet,  Vol.  II,  p.  356.'\ 

These  computed  weights  are  given  in  the  last  column  of 
table  VI.  The  simple  mean  of  the  48  results  for  latitude 
ia  38°  56'  51". 628,  and  the  weighted  mean  of  the  mean 
results  for  each  pair  is  38°  56'  51". 645.  The  weighted  mean 
is  adopted  and  we  have  as  the  final  result  of  this  determination 
of  the  latitude  of  the  pier  of  the  transit  instrument  of  the 
Laws  Observatory, 

y  =  +38"  56'  51". 645  ±  0".103  on  July  17th,  1882. 

Aa  buforo  titatod,  the  AocWnatione  of  the  state  used  in  this 
determination  have  been  rigorously  reduced  to  the  system  of 
declinations  of  the  Berliner  Jahrbuch,  and  therefore  this  value 
of  the  latitude  must  be  considered  as  referred  to  the  same 
system  of  declinations. 


7%e  Laws  Observatory. 


TABLE  I. 
Fbofbssob  Ficklim'6  List  or  Latitcde  Stabs. 


Pair. 

St>r'B  N-nme. 

Ulg. 

BtKbtAioeDBlo 

n. 

DeoUnatlOD. 

Z«Qlth 

1881 

0. 

1881.0. 

DiiUDca. 

,      24  Bootis. 

6 

14b  24in 

32« 

.6 

50°22'2S."80 

— 11°25' 

z  Bootis  fol. 

2.3 

14 

39 

50 

0 

27  34  20.  34 

+11  23 

2 

u.  Bootis. 

5.4 

14 

66 

56 

.4 

25  28  31.  02 

+  13  28 

B.  A.  C.  5071. 

6 

15 

16 

37 

.0 

52  23    2.  33 

—13  26 

3 

i  DracODis. 

3 

15 

22 

18 

3 

59  22  47.  47 

—20  26 

5  Draconis. 

i 

15 

43 

25 

.9 

18  30  24.  56 

+20  27 

J 

0  Draconis. 

4.3 

15 

59 

41 

.0 

68  62  50.  72 

—19  56 

16  Herciilis. 

6.7 

16 

10 

15 

.1 

19    6  24.33 

+19  51 

5 

a  Herculis. 

2.3 

16 

26 

9 

.0 

2144  51.  17 

+  17  12 

B.  A.  C.  5599. 

6.5 

16 

35 

37 

.3 

56  14  43.  00 

—17  18 

/i  Draco.  Mid. 

5.4 

17 

2 

53 

.4 

54  37  34.  00 

—15  41 

73  Hercuiis. 

6 

17 

19 

10 

.4 

23    4  15.  20 

+15  63 

7 

,?  Draconis. 

3.2 

17 

27 

46 

.1 

52  23  21.  10 

—13  26 

87  Herculia. 

6.5 

17 

44 

2 

.0 

25  39  46.  78 

+  13  17 

8 

o  Hercuiis. 

4 

18 

2 

56 

.6 

28  44  49.  50 

+  10  12 

B.  A.  C.  6255. 

5 

18 

18 

31 

.4 

49    3  44.  76 

—10    7 

9 

e  Draconis. 

.5.6 

18 

40 

20 

.6 

55  25  13.  37 

—16  28 

113  Hercuiis. 

4.5 

18 

49 

46 

.0 

22  29  47.  35 

+  16  27 

10 

16  Lyrae. 

5.6 

18 

58 

6 

.0 

46  46    4.  85 

—  7  49 

19  Lyrae. 

6 

19 

7 

14 

.5 

31    5  13.  95 

+  7  52 

11 

0  Lynda. 

3 

19 

25 

57 

.8 

27  42  45.  36 

+  11  14 

Gr.  2865. 

5.8 

19 

28 

13 

.6 

60    3  15.  18 

—11    6 

12 

B.  A.  C.  6986. 

6.5 

20 

12 

43 

.4 

40    0    1.  39 

—  1    3 

40  Cygni. 

6 

20 

23 

11 

.8 

38    8  11.  87 

+  0  54 

13 

B.  A.  C.  7112. 

6 

20 

30 

2 

.5 

46  17  20.  73 

—  7  20 

49  Cygni. 

6.5 

20 

36 

16 

.1 

31  53  17.  48 

+  74 

14 

T  Cygni. 

Var 

20 

42 

28 

.1 

33  56  27.  92 

+  5    1 

57  Cygni. 

5.6 

20 

49 

4 

.3 

43  56  27.  07 

—  4  59 

15 

?  Cygni. 

4 

21 

0 

38 

.4 

43  27  26.  82 

—  4  30 

"  Cygni. 

4.5 

21 

13 

3 

.8 

34  24    6.  77 

+  4  33 

16 

B.  A.  C.  7444, 

6 

21 

19 

1!) 

.6 

25  40    3.  01 

+  13  17 

B.  A.  C.  7468. 

6 

21 

22 

52 

.3 

62  23  10.  61 

—13  26 

17 

72  Cygni. 

6.6 

21 

29 

57 

.3 

58    019.  64 

+  0  57 

74  Cygni. 

5 

21 

32 

13 

.2 

39  53    1.  70 

—  0  56 

18 

B.  A.  C.  7565.' 

5.4 

21 

38 

21 

.2 

40  36  58.     0 

—  1  40 

15  Pegaai. 

5.9 

21 

47 

14 

.1 

28  14  30.     6 

+  10  42 

19 

B.  A.  C.  7746. 

5.6 

32 

6 

34 

.8 

50  H  26.  50 

—11  17 

32  Pegasi. 

5 

22 

15 

52 

.4 

27  44  11.  48 

+  11  13 

20 

10  Lacertae. 

5 

22 

33 

£8 

.0 

38  26  10.  77 

+  0  31 

12  Lacertae. 

6 

22 

36 

11 

.8 

39  36  33.  78 

—  0  40 

•  Wrong  declination  given  to  Coast  Sarrej  Catalogue. 
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.8  FUEKISHED  sr  Fbofebsob 


Proper 

u 

=^ 

P  K 

P.  B. 

i 

sui-iNsroe. 

ib;b.o 

MoUon. 

ill 

3. 

it 

ISR. 

24  Bootia. 

50''24'17."7  — 0."067 

10 

77.5 

±0."14 

±0."14 

1 

E  Bootia  fol. 

27  36    8.  0  1+0.  001 

17 

75.6 

0.    12 

0.  13 

u  BootiB. 

25  30  12.  Oi— 0.  048 

7 

77.5 

0.   16 

0.  17 

2 

B.  A.  C.  5071. 

52  24  34.  2  ]     0.  00 

3 

78.7 

0.  24 

0.  27 

3 

1  Draconia. 

69  24  16.  5  !+0.  022 

39 

73.3 

0.  07 

0.  09 

$  Serpen  tis. 

18  31  44.  0  —0.  083 

19 

72.1 

0.   10 

0.   12 

4 

tl  Draconia, 

68  53  68.  7  +0.  345 

44 

73.3 

0.  07 

0.  09 

16  Herculis. 

19    7  29.  7 

—  0.   084 

3 

69.1 

0.  24 

0.  26 

5 

0  Herculia. 

21  45  47.  8 

— 0.  012 

36 

74.3 

0.  07 

0.  09 

B.  A.  C.  5599. 

56  15  38.  0 

-t-0.  08 

2 

80.4 

0.  28 

0.  29 

6 

/I  Draco,  mid. 

54  38    8.    1 

+0.  078 

14 

72.6 

0.   12 

0.    13 

73  Hereulia. 

23    4  40.  4 

— 0.  032 

6 

78.7 

0.   18 

0.   18 

7 

B  Draconia. 

62  23  40.  8 

+0.  004 

41 

69.6 

0.  07 

0-  09 

87  Herculis. 

25  39  56.  9 

— 0.  037 

6 

75.4 

0.   18 

0.    18 

.  Herculis. 

28  44  47.  8 

— 0.  001 

28 

69.7 

0.  08 

0.    11 

8 

B.  A.  C.  6255. 

49    3  33.  0 

+0.  07 

8i 

76.9 

0.   15 

0.  17 

9 

c  Draconia. 

65  24  48.   7 

+0.  018 

11 

77.2 

0.  13 

0.    14 

113  Herculis. 

22  29  17.    1 

+0.  014 

7 

76.4 

0.   16 

0.  17 

10 

16  Lyrae. 

46  45  30.  4 

— 0.   10 

2 

79.3 

0.  28 

0.  30 

19  Lyrae. 

31     4  33.  4 

+0.  005 

8 

76.7 

0.   16 

0.    10 

a  Cysni. 

27  41  54.   1 

— 0.  013 

39 

71.2 

0.  07 

0.  09 

11 

Gr.  2865. 

50    2  22.  5 

+0.  05 

7 

74.5 

0.   17 

0.  21 

B.  A.  C.  6986. 

39  58  44.  7 

— 0.  01 

3 

73.7 

0.  26 

0.  28 

12 

40  Cygni. 

38    1  50-   1 

— 0.  040 

H 

77.1 

0.   19 

0.  20 

B.  A.  C.  7112. 

46  15  55.  3       0.  00 

2i 

70.3 

0.  28 

0.  29 

13 

49  Cygni. 

31  51  40.  2 

— 0.  016 

4 

74.4 

0.   18 

0.    19 

T  Cvgni. 

33  54  56.  6 

0.  00 

3 

80.6 

0.  26 

0.  30 

14 

o7  Cvsni. 

43  54  62.  8 

— 0.  014 

H 

59.0 

0.   19 

0.  23 

, .  !=  Cygiii. 

43  25  47.  4 

— 0.  008 

29i 

70.3 

0.  08 

0.    10 

^>  Cyim. 

34  22  22,    1 

— 0.  004 

H 

76.8 

0.    18 

0.   18 

,Jb.  a.  C.  7144. 

25  38  15.  8 

0.  00 

7J  65.0 

0.   16 

0.  26 

'^;B.  a.  C.  74C8. 

52  21  22.  0 

0.  00 

4     80.2 

0.  22 

0.  23 

,„72Cygiii. 

37  68  27.  5 

+0.    105 

9*   75.8 

0.   16 

0.    15 

^^lliCygm. 

39  61     9.  5 

--0.  009 

27*    75.7 

0.  09 

0.  09 

,  Jb.  a.  C.  7746. 

50  12  22.   7 

--0.  042 

0*  77.5 

0.   15 

0.    15 

^^32Poga8i. 

27  42    5.  4 

— 0.  003      7j  75.7 

0.   16 

0.    17 

„„  10  Lacertaa. 

38  24    0.  2 

0.  000    20  i  73.7 

0.   10 

0.    12 

■^"12  Lacerlas. 

30  34  22.   7 

+0.  003l     4|,  77.0 

±0.  21 

±0.  21 
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TABLE  III. 
Summary  of  Results. 


Pair. 

Prob. 
Error  of 

2 

LATITUDE. 

Mean 

for  Each 
Pair. 

wt. 

July  18. 

14 

24 

1 

ztOMO 

38^*56' 

[55".  73] 

38°56' 

2 

itO  .16 

5r'.06 

[63  .48] 

5r'.06 

0.4 

3 

zbO.08 

52  .50 

51' 

'.39 

51  .94 

0.8 

4 

ifcO  .14 

51  .28 

51  .11 

51 

.76 

51  .38 

1.1 

5 

±0  .15 

51  .28 

51  .55 

53 

.02 

51  .95 

1.1 

6 

ifcO.ll 

51  .35 

52  .67 

51 

.55 

51  .86 

1.1 

7 

dcO.lO 

[47  .45] 

52  .70 

51 

.69 

52  .19 

0.8 

8 

itO  .10 

[59  ;03l 

52  .66 

51 

.85 

52  .26 

0.8 

9 

rfcO.ll 

50  .72 

52  .70 

51 

.76 

51  .73 

1.1 

10 

±0.17 

50  .72 

51  .98 

50 

.88 

51  .19 

1.0 

11 

zbO  .11 

52  .57 

50  .55 

51 

.50 

51  .54 

1.1 

12 

dcO  .20 

49  .75 

51  .96 

51 

.99 

51  .23 

1.0 

13 

±0.17 

51  .23 

51  .62 

49 

.77 

50  .87 

1.0 

14 

ztO  .19 

53  .64 

50  .55 

48 

.95 

51  .05 

1.0 

15 

±0  .10 

53  .41 

52  .38 

51 

.84 

52  .54 

1.1 

16 

dc0.17 

50  .25 

50  .79 

52 

.49 

51  .18 

1.0 

17 
19 

ztO  .09 
ztO  .11 

[48  .25] 
50  .68 

49  .21 
51  .86 

53 
52 

.20 
.75 

51  .20 
51  .76 

0.8 
1.1 

20 

itO  .  12 

53  .94 

51  .70 

51 

.39 

52  .34 

1.1 

38°56 

'51".563 

51".676 

51" 

.634 

38°56'51".645 

4-0".  103 

Epoch     July  17.0     1882. 


DETERMINATION  OF  THE  LATITUDE  BY  OBSERVATION  OF  TRANSITS 
OF  STARS  ACROSS  THE  PRIME  VERTICAL. 

In  July,  1891, 1  determined  the  latitude  of  this  Observatory 
by  Bessel's  Method  of  Prime  Vertical  transits.  The  obser- 
vations were  made  with  the  2-iV-inch  transit  instrument, 
which  was  mounted  on  the  pier  of  the  altitude  and  azimuth 
instrument  in  the  cone.  Besides  the  transit  instrument 
the  Fauth  sidereal  clock  and  the  chronograph  were 
used.  All  these  instruments  have  been  described  above. 
The  clock,  which  had  been  running  badly,  was  taken  down 
and  cleaned  on  July  13th,  two  days  before  the  observations 
were   commenced.     Its   correction  was    determined  as   fre- 


498 


TVaiis.  Acad.  Sci.  of  St.  Louia. 


queatly  aa  possible  by  removing  the   transit  iDstrutucrit  to  its 

usual  place  in  the  transit  room  and  observing  for  time.  The 
reanlts  of  obseivatious  for  J 7' of  the  sidereal  clock  for  the 
period  July  14  to  August  1  follow. 

JT  *si>  Bates  of  F^htb  Bidbbea-l  Clock. 


FJT 

Dkll7 

K&-.S:.': 

isei. 

Time. 

July  14 

1711.  eGm. 

+  E«.68 

ai       0 

—10  .87 

—4   .IG 

-0  .178 

70.5 

IT      30 

KDd  peed,  bob 

dlvB. 

18      19 

+  la  .04 

16       !6 

—  1   .03 

—la  .09 

-09.046 

73.2 

"      2* 

20       65 

—  4   ,93 

—1   .23 

—0  .051 

69  .4 

"      29 

21       42 

—10   .13 

—1   ,03 

-0  .043 

70.7 

Aag.     1 

17        fi 

-13   .47 

-1   .19 

—0  .080 

72  .2 

The  Observations  were  made  on  six  nights  in  July,  1891. 
The  new  diagonal  eye-piece  of  the  transit  instrument  had  not 
yet  been  purchased  and  the  old  oue,  power  40  diameters,  had  to 
be  used.  The  verticality  of  the  threads  of  the  reticule  was 
adjusted  with  great  care  hut  all  observations  of  transits  were 
made  near  the  horizontal  thread.  The  stars  were  observed  on 
the  chronograph  and  over  all  five  threads  of  the  reticule. 
The  instrument  was  accurately  adjusted  in  the  prime  vertical 
by  means  of  B.  J.  stars,  which  transit  the  prime  vertical  at  a 
low  altitude,  and  in  no  case  has  the  correction  to  the  latitude 
for  error  of  the  azimuth  been  appreciable.  The  inclination 
of  the  axis  of  the  instrument  was  measured  seven  or  eight 
times  each  night  with  the  new  striding  level.  The  value  of 
one  division  of  this  level  was  accurately  determined  in  June, 
1891,  by  myself  at  the  Washburn  Observatory,  Madison, 
Wisconsin.     The  adopted  result  of  this  determination  is  — 


IDiv.  =  1".784±0".015. 


The  results  of  the  level  observations  for  each  night  were 
plotted  in  a  curve  and  the  inclination  of  the  axis  at  the  time 
of  each  observed  transit  was  read  oft  the  curve.     Careful  tests 
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with  the  striding  level  indicate  that  the  pivots  are  sensibly 
equal  in  diameter  and  show  no  evidence  of  irregularity  in 
their  form.  But  all  possible  error  arising  from  inequality 
in  the  diameters  of  the  pivots  has  been  eliminated  by  the 
reversal  of  the  instrument.  The  coUimation  was  reduced  by 
adjustment  to  less  than  half  a  second  of  time  before  work  was 
commenced  and  it  remained  very  nearly  constant  during  the 
entire  series  of  observations.  The  instrument  was  never 
reversed  during  a  night's  work.  The  circle  was  south  on  July 
17,  23  and  25,  and  north  on  July  15,  24  and  29. 

As  there  were  no  means  of  determining  the  clock  JT  on 
each  night  while  the  prime  vertical  observations  were  being 
made  I  determined  to  observe  only  those  stars  which  could  be 
conveniently  observed  at  both  east  and  west  transit.  The  four 
Berliner  Jahrbuch  stars,  n  Herculis,  d  Herculis,  a  Lyrae  and 
d  Lyrae  were  selected  for  this  purpose.  This  determination 
of  the  latitude  depends  on  the  declinations  of  these  four 
stars.  They  were  all  observed  with  the  Repsold  meridian 
circle  of  the  Washburn  Observatory  during  the  years  1888-9, 
and  the  corrections  given  below  have  been  taken  from  Vol. 
VIII  of  the  Publications  of  that  Observatory.  These  declina- 
tions were  deduced  from  the  nadir  point  of  the  instrument  and 
have  not  been  reduced  to  the  declination  system  of  the  Berliner 
Jahrbuch.  The  corrections  to  the  B.  J.  declinations  indicated 
are  given  below.  They  confirm  in  a  general  way  the  accuracy 
of  the  B.  J.  declinations.  The  apparent  declinations  of  these 
stars  as  given  in  the  B.  J.  for  1891  have  been  adopted. 

J  d      No.  Obs. 
n  Herculis         +  0".62         4 
e  Herculis         +  0  .03         9 
a  Lyrae  —  0  .25         6 

e  Lyrae  +  0  .46       12 

The  Observations  were  Reduced  by  a  slight  modification  of  the 
method  of  Professor  Benjamin  Pierce  as  presented  in  Chau- 
venet's  Spherical  and  Practical  Astronomy,  Vol.  II,  p.  255. 
By  this  method  the  observations  of  the  difierent  nights  are 
reduced  in  pairs,  the  circle  having  been  south  on  one  night 
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and  north  on  the  other.  The  thread  intervals  of  the  reticule 
do  not  need  to  be  known,  and  if  the  error  of  collitnation 
remflins  constant  its  effect  is  wholly  eliminated  from  the 
result. 

By  this  method  it  is  customary  to  reduce  the  transits  of 
a  star  across  each  thread  separately  and  when  the  thread 
intervals  are  entirely  unknown  it  is  necessary  to  do  so.  The 
meau  of  the  results  for  any  thread  circle  south  and  circle 
north,  corrected  by  a  small  quantity  J  •?  gives  a  value  of  the 
latitude.  But  when  the  thread  intervals  of  the  reticule  are 
approximately  known,  the  labor  of  the  computations  may  be 
very  much  reduced  without  sacrifice  of  rigor  by  computing 
the  correction  for  reducing  the  mean  of  the  transits  across 
the  threads  to  the  time  of  transit  across  the  mean  of  the 
threads.  This  correction  may  be  applied  directly  to  the  mean 
of  the  transits  across  the  threads,  or  it  may  be  used  to  com- 
pute a  correction  to  the  latitude  deduced  on  the  supposition 
that  the  mean  of  the  transits  across  the  threads  is  the  time  of 
transit  across  the  mean  of  the  threads.  The  effect  of  any 
small  error  in  the  assumed  thread  intervals  is  eliminated  by 
the  reversal  of  the  instrument.  The  formulae  necessary  for 
the  computation  of  this  correction  are  to  be  found  on  pages 
246  and  248  of  Chauvenel's  /Spherical  ajxl  Practical  Aslron- 
otntf,   Vol.  11. 

This  abbreviated  process  was  employed  in  the  reduction. 
The  equatorial  thread  intervals  from  the  mean  of  the  threads 
which  were  used  in  computing  the  corrections  ^  ?,  and  J  tp^ 
were  determined  in  September,  1890.     They  are  — 


-  6».25zt0».Ol     — 3'.20±0'.01      — O'.OSztO'.Ol 


+3'.O9±0».Ol      +6'.44±0'.01 

The  intervals  bad  no  doubt  changed  somewhat  but,  as 
above  stated,  they  do  not  need  to  be  known  accurately  for  this 
purpose. 

The  observations  of  four  stars  at  both  east  and  west  trans- 
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its  on  six  nights  give  twelve  independent  determinations  of 
the  latitude  which  are  arranged  in  the  following  table. 

Summary  of  Results  of  Latitude  from  Prime  Vertical  Transits. 


star. 


• 

V 

•3 

Date 

h 

1891. 

o 

TT  Herculis.. 
0  Herculis.. 

a  Lyrae 

6  Lyrae 

n  Herculis.. 
6  Herculis.. 

a  Lyrae 

d  Lyrae 

n  Herculis.. 
0  Herculis.. 

a  Lyrae 

$  Lyrae 


SP,  and  s^n- 


9 


s 

July  17 

N 

«*  16 

S 

.4   17 

N 

«*  16 

S 

«  17 

N 

•*  16 

S 

it     17 

N 

««  16 

S 

'*  23 

N 

«  24 

S 

*•  23 

N 

u     24 

S 

«*  23 

N 

«  24 

S 

«  23 

N 

«  24 

S 

"  26 

N 

"  29 

8 

«  26 

N 

««  29 

S 

"  26 

N 

"  29 

S 

"  26 

N 

'*  29 

+38°  66'  66" 
48 

.86 
.32 

+7".68 

67 
49 

.86 
.10 

8  .26 

67 
47 

.47 
.49 

9  .98 

64 
47 

.99 
.81 

7  .18 

64 

48 

.81 
.07 

6  .74 

66 

48 

.44 
.69 

6  .86 

64 
47 

.84 
.66 

6  .78 

64 
48 

.46 
.10 

6  .36 

64 

48 

.69 
.64 

6  .16 

66 
49 

.23 
.46 

6  ,77 

66 

48 

.79 
.66 

7  .72 

64 
+88  66  49 

.81 
.22 

+6  .69 

+38°  66'  62"  .08 
63  .23 
62  .48 
61  .40 

61  .44 

62  .02 

60  .96 

61  .28 

61  .62 

62  .34 

62  .22 

+38   66   62  .02 
+38°  66'  61".923 


In  combining  these  results  for  the  final  value  of  the  latitude 
for  this  epoch,  the  mean  results  for  each  of  the  four  stars 
have  been  given  the  same  weight,  or  what  is  the  same  thing, 
the  simple  mean  of  the  twelve  determinations  is  adopted,  and 
we  have  — 

^  =  +  38°  56'  5r.923dcO".121  on  July  22d,  1891. 


REDUCTION  TO   MEAN  LATITUDE. 

Since  the  fact  of  variation  of  latitudes  periodically  by  a 
sensible  amount  seems  to  have  been  established  beyond  rea- 
sonable doubt,  it  remains  to  reduce  the  above  determinations 
of  latitude  to  the  mean  value  for  this  place.  Any  minute 
secular  change  of  latitudes  which  may  exist  is  so  small  that 


502  Trails.  Acad,  iScL  of  St.  Louis. 

even  its  sign  ia  as  yet  unknown.  Chandler's  periodic  law  for 
variation  of  latitude  for  the  meridian  of  Greenwich,  as  expressed 
in  his  formulae  (15),  (Ki)  and  (17)  is  — 

^  „,ro  =  — 0".12  cos((— T,)  X0\835— rjOOs(0  +  lO°)(15) 

T,  =  2406193  ( 1875  Nov.  1 )  +  431  E  ( 16) 

r,  =  0".047  +  0".003r  +  O".O0025r,  (17) 

ISeeAsl.  Jour.  iVo.  .277,  Vol  XII,  P.  100.] 

In  which  — 

f^  =  the  mean  latitude. 

ip    —  the  latitude  at  time  I. 

0  =  the  sun's  longitude. 

r    =  interval  in  years,  positive  after  1875. 

B    =  The  whole  number   of  times  431  is  contained  in  the 

number  of  mean  solar  days  between  a  given  date  I  and 

the  epoch  Nov.  1,  1875. 

For  points  not  on  the  meridian  of  Greenwich  this  formula 
must  be  corrected  for  longitude  by  adding  the  longitude 
expressed  in  arc  to  the  quantities  (I  —  T,)  X  0''.835  and 
0  +  10=. 

By  this  formula,  for  Columbia,  July  17tb,  1882,  <p  —  f^ 
=1  _  0."048,  and  for  July  22d,  1891,  ,p  —  ,p^  =  +  0".222. 

The  latitude  determination  of  July  17th,  1882,  by  Prof. 
Ficklin  using  Tulcott's  Method  gave 

^P  =  +  38'  56'  51". 645  =b  0".l03. 

The  determination  from  P.  V.  Transits  by  myself,  whose 
mean  epoch  is  July  22nd,  1891,  gives 

^  =  +  58"  56'  51". 923  ±  0".121. 

Applying  the  above  reductions  from  mean  to  true  latitude 
with  signs  changed  we  get  for  the  two  values  of  the  meao 
latitude  of  this  Observatory: 

Epoch.  Observer.  Mean  Latitude. 

July  17.  1882.       Ficklin  +  38=  56'  51". 69  ±0". 10 

July  22,  1891.       Updegraff     +  38  56'  61  .70±  0".12 
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The  mean 

38°  56'  51". 70  db  0".08 

is  adopted  as  the 
mean  latitude  of  the  center  of  the  pier  of  the  2-inch  transit 
instrument  in  the  transit  room  of  this  Observatory. 

The  close  agreement  of  these  two  determinations  of  the 
mean  latitude  must,  of  course,  be  taken  as  largely  accidental, 
since  it  is  so  much  closer  than  can  be  expected  in  the  nature 
of  the  case. 

I  have  however  effectually  guarded  myself  against  any  pos- 
sible bias  of  judgment  in  reducing  and  discussing  the  observa- 
tions, by  keeping  myself  in  total  ignorance  of  the  corrections 
for  latitude  variation  until  the  reductions  were  finished.  The 
final  results,  as  given  above,  of  both  determinations  of  the 
latitude  were  deduced  and  adopted  before  I  had  any  knowl- 
edge whatever  concerning  the  reductions  to  mean  latitude, 
which  were  computed  afterward. 


III.  THE  LONGITUDE. 

The  longitude  of  this  Observatory  was  determined  by 
exchange  of  telegraphic  signals  with  the  Observatory  of 
Washington  University,  St.  Louis,  on  October  25,  26,  28,  29 
and  November  2,  1891.  Good  observations  for  clock  cor- 
rection were  secured  on  all  these  nights  both  in  Columbia 
and  in  St.  Louis.  The  signals  exchanged  on  the  first  three 
nights  were  automatic,  on  the  last  two  nights  they  were 
arbitrary. 

The  Observations  at  Columbia  were  made  by  myself  with 
the  2^inch  transit  instrument  of  this  Observatory,  mounted 
in  its  usual  place  on  the  west  pier  in  the  transit-room.  For  a 
description  of  the  instrument  see  page  488.  The  new  diagonal 
eye-piece  of  power  60  was  used. 

On  each  night  a  complete  determination  of  the  clock  cor- 
rection and  instrumental  constants  was  made  both  before  and 
after  the  time  of  exchange.  About  35  stars  were  observed 
on  each  night  and  only  stars  of  the  American  Ephemeris  and 
the  Berliner  Jahrbuch  were  used.     The  stars  were  so  selected 
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that  the  average  nzimutb  factor  for  the  time  stars  is  small, 
aad  the  reversal  of  the  iustrument  elimioates  a.ay  amall  error 
in  the  adopted  value  of  tho  collimatioD. 

All  trausit9  of  stars  were  observtd  near  the  horizontal 
thread  ol'the  reticule  and  over  all  five  of  the  vertical  threads. 
The  observed  time  used  is  tbe  mean  of  the  transits  across 
the  five  threads.  Tbe  time  stiirs  were  observed  on  the 
chronograph  and  the  circumpolar  stars  used  for  the  deter- 
mioatiun  of  azimuth  were  observed  by  eye  and  ear  from  the 
clock  beats.  A  careful  investigation  shows  no  sensible  differ- 
ence between  the  results  of  these  two  methods  of  observing. 
No  incomplete  transits  were  observed  but  I  have  nevertheless 
deduced  from  12  eye  and  ear  observations  of  circumpolar 
stars  the  foUowiug  equatorial  intervals  of  the  threads  of 
the  reticule  from  the  mean  of  the  threads.  The  threads 
are  lettered  A,  B,  C,  D,  E,  in  order  of  transit  of  a  star  at 
upper  culmination,  Circle  West,  when  the  micrometer-head  is 
turned  toward  the  clamp. 

Equatorial   Intervals  from    Mean    of  Threads  of  2^-inch 

Brunner  Transit,  October,  1891. 

A  —  6'.252  ±  0'.007 

B  —3  .164  ±  0  .007 

C  —  0  .070  ±  0  .007 

D  +  3  .112  ±  0  .007 

E  +  6  .372  zt  0  .007 

The  inclination  of  the  axis  of  tbe  instrument  was  measured 
with  tbe  new  striding  level  about  15  times  each  night.  The 
levels  for  each  night  were  plotted  in  a  curve  and  the  value  of 
the  level  for  each  star  was  read  off  the  curve.  The  adopted 
angular  value  of  one  division  of  this  level  as  determined  in 
October  and  November,  1891,  by  means  of  a  level  trier  loaned 
by  tbe  Mississippi  River  Commission  is  — 

1  div.  =  I".869  ±  0".O045  =  0'.125  ±  O».O003. 

The  correction  for  inequality  of  the  pivots  of  the  instru- 
ment has  been  found  to  be  C.OOO. 

The  sidereal  clock  of  the  Observatory  was  used  as  tbe  time- 
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piece  at  Columbia.  For  a  description  of  it  see  page  489. 
Its  running  while  the  observations  were  in  progress  was  only 
fair,  and  a  month  later,  its  performance  growing  worse,  it 
was  stopped  and  repaired  by  a  local  jeweler  who  found  that 
there  was  something  wrong  with  the  escapement. 

Observations  at  St.  Louis,  The  observations  in  St.  Louis 
were  made  by  Prof.  H.  S.  Pritchett  with  the  3-inch  Fauth 
Transit  of  the  Observatory  of  Washington  University,  mounted 
on  the  western  pier  in  the  transit  room.  The  focal  length  of 
the  instrument  is  48  inches,  and  the  power  of  the  diagonal 
eye-piece  used  is  125  diameters.  The  inclination  of  the  axis 
was  measured  by  means  of  the  striding  level,  the  angular 
value  of  one  division  of  which  is 

2M56  db  0'.005  =  0M44  db  0».0003. 

The  adopted  correction  for  inequality  of  pivots  is  +0*.015. 
The  reticule  consists  of  seven  vertical  and  two  horizontal 
lines  ruled  on  a  glass  plate.  The  equatorial  intervals  between 
the  vertical  lines  and  the  mean  of  the  threads  as  determined 
from  17  transits  of  circumpolar  stars  are  as  follows:  The 
threads  are  lettered  A,  B,  C,  D,  E,  F,  G,  in  the  order  of 
transit  of  a  star  U.  C.  when  the  circle  is  West. 

Equatorial  Intervals  of   Glass  Reticule  of  Fauth   Transit 

Instrument  of  Washington  University, 

October,    1891. 

A  — 18».428  dbO^O07 

B  —  8  .911  ±0  .007 

*    C  —  4  .466  ±0  .007 

D  —  0  .010  dbO  .007 

E  +  4  .432  dbO  .007 

F  +  8  .927  ±0  .007 

G  +13  .456  ±0  .007 

Both  times  stars  and  circumpolar  stars  were  observed  on 
the  chronograph,  and  usually,  over  the  seven  wires  of  the 
reticule.  The  mean  of  the  seven  threads  is  the  observed  time 
used.  In  case  of  incomplete  transits  the  threads  observed 
have  been  reduced  to  the  mean  of  the  threads  with  the  above 
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intervals.  Only  stars  of  the  Berliner  Jahrbuch  and  the 
American  Ephemcris  itere  used  iind  the  average  numbflt 
observed  each  night  is  20.  As  at  Columbia,  a  complete  deter- 
minution  of  the  clock  error  and  iastrumental  coastants  wae 
made  both  before  and  after  exchange  of  slf^naU,  and  by 
reversal  of  the  instrument  and  judicious  selection  of  the  stars 
observed,  the  azimuth  and  collimation  constants  were  well 
determined  and  their  effect  eliminated  as  far  as  possible  from 
the  clock  jy. 

The  time-piece  used  at  St.  Louis  was  sidereal  clock  Howard 
No.  214  of  the  Observatory  of  Washington  University. 

Reduction  of  the  Observations  at  Columbia  and  St.  Louis. 
The  observations  at  Columbia  and  St.  Louis  were  both 
reduced  by  myself.  AVith  a  single  exception  the  right  ascea- 
BJons  of  the  stars  were  taken  when  possible  from  the  apparent 
places  of  the  Berliner  Jahrbuch.  The  right  ascensions  of 
those  stars  of  the  American  Ephemeris  which  are  not  cdd- 
tained  in  the  B.  J.  were  taken  from  the  apparent  places 
of  the  American  Ephemeris  and  reduced  to  the  B.  J.  system 
by  means  of  the  corrections  given  for  that  purpose  in  the 
B.  J.  of  1884.  Id  case  of  a  few  B.  J.  stara  whose  apparent 
places  are  not  given,  the  reduction  from  mean  to  apparent 
place  was  computed  with  the  Independent  Star  Numbers  of 
the  American  Ephemeris.  In  case  of  the  star  61  Cygni  the 
place  given  in  the  Am.  Eph.  was  used  in  preference  to  that 
giveu  iu  the  B.  J.  and  the  correction  for  reduction  to  the 
B.  J.  system  was  applied. 

Two  complete  reductions  were  made  of  the  observationg  at 
Columbia  and  also  of  those  made  at  St.  Louis.  The  first  or 
preliminary  reduction  was  made  by  a  method  of  my  own  pub- 
lished in  No.  238  of  the  Astronomical  Journal.  Following 
this  method,  the  corrections  far  level,  diurnal  aberration  and 
for  an  approximate  value  of  the  collimation  were  applied  to 
the  observed  times.  The  observed  times  thus  corrected  were 
subtracted  from  the  right  ascensions  of  the  stars,  giving  as  a 
remainder  a  quantity  jV  which  is  the  clock  J  T  uncorrected  for 
azimuth  and  also  uncorrected  for  whatever  error  there  may  be 
in  the  assumed  collimation.  We  then  have  for  each  star 
circle  west  an  equation  of  the  form  J7'„=  —  a,  A+il  in  which 


The  Laws  Observatory.  507 

A  is  the  azimuth  factor ,  and  AT^  and  a^  are  the  clock  correction 
and  azimuth  constant  circle  west  uncorrected  for  error  in  the 
assumed  collimation.  Taking  the  means  of  the  quantities  M 
and  A  for  all  the  time  stars  circle  west  we  have  the  equation. 

In  like  manner 

jr^  =  —  a^  i^p+^p  in  which  A^  and  M^  are  the  means  of 
the  quantities  A  and  M  for  the  circumpolar  stars  circle  west. 
From  equations  of  this  form  representing  the  group  of  stars 
observed  circle  west^  were  deduced  the  quantities  AT^  and  a^ 
The  observations  circle  east  were  treated  in  the  same  way, 
giving  Jr^  and  a^  which  are  the  clock  correction  and  azimuth 
circle  east  uncorrected  for  the  error  of  the  assumed 
collimation. 

Then,  for  the  observations  circle  west  was  written  an  equa- 
tion of  this  form  — 

jr=J7;+JcA',  (A.) 

in  which  J  c  is  the  correction  to  the  assumed  collimation 
and  K^  is  the  differential  co-efficient  of  A  T  with  respect  to  c. 
The  numerical  value  of  ^^  was  computed  by  the  formula 

in  which  C^  is  the  mean  of  the  collimation  factors  of  the  time 
stars  circle  west  and  Cp  the  mean  of  the  collimation  factors  of 
the  polar  stars.  For  the  observations  circle  east  was  written 
the  equation 

AT=  AT^—AcK^  (B.) 

in  which  K^  is  found  by  a  formula  strictly  analogous  to  that 
for  K^.  From  the  equations  (A)  and  (B)  formed  from  the 
observations  circle  west  and  circle  east  were  computed  ^Tand 
A  c.  The  mean  of  the  right  ascensions  of  the  time-stars 
was  taken  as  the  epoch  of  AT. 
In    this    preliminary    reduction    the    time-stars   were  all 
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given  equal  weight,  and  the  azimuths  given  by  the  cii'cum- 
poliir  stars  were  weighted  according  to  the  judgment  of  the 
computer. 

The  values  of  the  coUimatioD  deduced  by  this  method  from 
the  observations  of  each  night  are  given  in  the  following 
table: — 


BKBCLTB  for  COLUMATIOK  DbdUCKD  VROM  TBS  Frbluiikabt  Rbdcctiok, 


Colamlim 
TrBn.itln.t. 

TranBit  Inst, 

October  25 

+0».407 
0  .329 
0  .3U 
0.412 
0  .325 
0.392 
0.320 
0.327 

+0  .356 

"       25 

"       26.. 

"       26 

28 

28 

29 

29 

November  2 

2 

0.225 
0.194 
0.209 
0.207 
0.238 
0  .219 

Means 

+0».3.'i4 

— 0'.216 

These  results  show,  in  case  of  each  instrument,  little  or  no 
evidence  of  change  in  the  coUimation  constant  and  in  the 
reduction  of  the  observations  by  the  Method  of  Least  Squares 
the  mean  values  of  the  coUimation  as  found  above  were 
adopted  as  the  true  values.  The  effect  of  any  small  error  in 
these  adopted  collimations  is  eliminated  by  the  reversal  of 
the  instruments.  This  reduces  the  number  of  unknown  quan- 
tities to  two,  ^T  and  a,  thus  diminishing  very  much  the 
labor  of  computation. 

lu  the  reduction  by  Least  Squares  the  stars  were  given 
weights  depending  on  the  declinations.  The  Coast  Survey 
system  of  weights  was  used,  then  an  observation  equation  was 
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written  for  each  star,  normal  equations  formed,  and  the  most 
probable  value  of  AT  and  a  deduced  in  the  usual  way. 

The  average  difference  between  the  values  of  AT  deduced 
by  these  two  methods  is  in  this  case  less  than  0^005. 

The  probable  error  of  one  AT  from  a  time  star  at  Columbia 
as  given  by  these  observations  is  db0*.059  and  at  St.  Louis  it 
is  it0®.053.  The  probable  error  of  the  clock  correction  as 
determined  before  or  after  exchange  is  for  Columbia  dbO^.015 
and  for  St.  Louis  dbO®.019.  Aside  from  the  uncertainty  due 
to  personal  equation,  the  probable  error  of  the  mean  AX  from 
the  five  nights  is  about  one-hundredth  of  a  second. 

Personal  Equation  Observations,  Observations  for  differ- 
ence of  personal  equation  were  made  in  St.  Louis  on  Novem- 
ber 6,  17  and  18,  1891.  The  Columbia  transit  instrument 
was  taken  to  St.  Louis  and  mounted  on  the  eastern  pier  in 
the  transit  room  of  the  Observatory  of  Washington  Univer- 
sity, about  five  feet  east  of  the  pier  on  which  the  St.  Louis 
transit  instrument  stands.  The  same  stars  were  observed 
simultaneously  by  myself  and  Professor  Pritchett,  using  the 
same  clock  but  different  chronographs.  Observations  of  both 
time  stars  and  polars  were  made  in  both  positions  of  the  instru- 
ments, and  every  precaution  was  taken  in  both  the  observa- 
tions and  reductions  for  the  accurate  determination  of  the 
clock  correction  and  the  instrumental  constants.  The  results 
given  below  are  so  discordant  that  they  must  be  considered  as 
giving  only  a  rough  approximation  to  the  correct  result. 


Date  1891. 


November    6 

ct  17 

''  18 

*'  18 


Correction  for  dist.  betwe 


Clock  At, 


Pritchett. 


+58^507 
--65  .836 
—65  .870 
4-56  .806 


en  piers 


Updegraff. 


■58«.617 
■66  .605 

55  .627 

56  .713 


p.-u. 


— OMIO 
+0  .331 
--0  .243 
--0  .093 


-fOM39 
— 0  .006 

-hOM34 


No. 
stars. 


13 

13 

11 

9 
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Od  November  18th,  at  the  BDggestion  of  Professor  Pritchelt, 
four  stars  were  observed  for  determining  the  difference  of 
personal  equation  by  a  different  method.  Using  the  St.  Louis 
transit  a  star  was  observed  across  the  first  three  lines  of  the 
reticnle  by  observer  P.  and  over  the  last  three  lines  by  observer 
U.  For  another  star  the  observers  changed  about,  U.  observ- 
ing over  the  first  three  lines  and  P.  over  the  last  three. 
Since  the  power  of  the  eye-piece  of  the  St.  Louis  transit  is 
more  than  double  that  of  the  eye-piece  on  my  own  instru- 
ment this  method  is  open  to  serious  criticism.  The  personal 
equation  may  and  probably  does  depend  very  largely  on  the 
rapidity  of  motion  of  the  star  in  the  field.  However,  the  re- 
sults as  given  below  for  the  four  stars  observed  by  this 
method  are  so  accordant  that  it  is  to  be  regretted  that  more 
observations  of  this  kind  were  not  secured. 


awr. 

Deol. 

p. 

tr. 

P.-U. 

[  Pise. 
V  Pegasi. 

«■  Piac. 
33  Pise. 

-1-  6=      3' 
+  18°   3* 
+  6     17 

—  e    18 

27'.05 
2  .97 

51  .it6 

2G'.93 
2.72 
49.35 

51  .78 

+bM2 
+0.25 
+0.10 
+0  .18 

+0'.162 


These  two  results  for  personal  equation  seem  on  the  whole 
to  be  entitled  to  about  equal  weight  and  their  mean — 0''.14d  is 
adopted  as  the  correction  to  be  applied  to  'J  ^t  for  difference  of 
personal  equation  between  observers.  The  value  of  4  i  given 
by  the  Last  Square  reduction  when  thus  corrected  for  personal 
equation  is 

+  8"29M71±0*.04. 

The  probable  error  of  this  result  is  estimated,  and  consists 
chiefly  of  the  uncertainty  of  the  determination  of  the 
correction  for  personal  equation. 

The  longitude  of  the  west  pier  in  the  transit  room  of  the 
Observatory  of  Washington  University  — that  is  the  pier  of 
the  3-inch  transit  instrument  —  is  6^  0"  49M63  as  determiued 
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in  the  year  1882  by  the  U.  S.  C.  &  G.  Survey  from  an  ad- 
justment of  a  network  of  longitudes  including  St.  Louis. 
We  then  have  as  the  longitude  from  Greenwich  of  the  west 
pier  in  the  transit  room  of  this  Observatory 

6*'9'°18».33d=0".04. 

The  longitude  of  the  Laws  Observatory  of  the  University  of 
the  State  of  Missouri  is  west  from  — 

Washington  (New  Naval  Obs'y)    V  \^  2^62  =  15°  15'  39". 3 

Washington  (Old  Naval  Obs'y;     11    6  .29  =  15  16   34  .3 

Greenwich  6    9  18  .33  =  92  19    35  .0 

Paris  6  18  39  .28=  94  39  49    .2 

Berlin  7     2  53.24  =  10543  18    .6 

In  making  this  longitude  determination  I  was  fortunate  in 
receiving  generous  aid  from  every  one  who  could  in  any  way 
contribute  to  the  success  of  the  work.  I  am  under  especially 
deep  obligation  to  Professor  Pritchett  for  the  share  of  the 
astronomical  work  which  he  voluntarily  performed,  and  also  to 
him  and  to  Professor  William  Trelease,  Director  of  the  Shaw 
Gardens,  and  to  Mrs.  Trelease  for  courtesies  extended  to  me 
while  in  St.  Louis  observing  for  difference  of  personal 
equation.  I  am  also  indebted  to  Mr.  Chas.  M.  Hays,  Gen- 
eral Manager  (now  Vice-President)  of  the  Wabash  Railroad, 
for  free  transportation  between  Columbia  and  St.  Louis  dur- 
ing the  progress  of  the  work;  to  Col.  R.  C.  Clowry,  Vice- 
President  and  General  Superintendent  of  the  W.  U.  Tel.  Co., 
for  free  useof  their  wires  between  Columbia  and  St.  Louis,  and 
to  Mr.  E.  F.  Ammerman,  the  local  agent  of  the  W.  U.  Tel. 
Co.  for  valuable  assistance  at  this  end  of  the  line. 
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IV.  HEIGHT  ABOVE  SEA  LEVEL. 

Three  determinations  of  the  height  above  sea  level  of  this 
Observatory  have  been  made  by  three  independent  methods. 
The  elevation  of  the  front  door-sill  of  the  Boone  County 
Courthouse  in  Columbia  was  determined  by  Wabash  Bail- 
road  levels  about  the  year  I8689  and  in  1892  the  height  of  the 
bench  mark  at  the  Observatory  was  determined  by  reference 
to  the  courthouse  door  sill.  The  second  determination  was 
derived  from  four  years  of  daily  barometric  observations 
made  at  the  Experiment  Station  on  the  University  Grounds 
and  compared  with  similar  observations  made  at  St.  Louis  and 
Kansas  City,  Mo.  In  June,  1893,  the  elevation  was  again 
determined  by  running  a  line  of  levels  from  the  Observatory 
to  a  bench  mark  of  the  Mo.  Riv.  Com.  located  on  the  north 
bank  of  the  Missouri  river  at  Providence,  Mo. 

The  Railroad  Levels.  The  record  of  these  levels  has  been 
burned  but  I  have  been  able  to  secure  the  necessary  data 
through  the  kindness  of  Professor  G.  C.  Broadhead,  formerly 
State  Geologist  of  Missouri,  and  now  Professor  of  Geology 
in  this  University.  In  a  letter  dated  April  20th,  1874, 
written  to  Prof.  Broadhead  by  Mr.  Geo.  C.  Pratt,  a  civil 
engineer,  then  in  the  employ  of  the  Wabash  Railroad  Co.,  it  is 
stated  that  Mr.  Pratt  found  from  inspection  of  the  records 
then  on  file  in  the  offices  of  the  company,  that  the  elevation  of 
the  '*  ColumbiaCourthouse  "  above  the  St.  Louis  City  Directrix 
was  342  feet.  Assuming  the  height  of  the  Directrix  to  be 
405  feet,  Mr.  Pratt  gives  747  feet  as  the  elevation  above  sea 
level  of  the  courthouse.  The  elevation  of  the  St.  Louis 
Directrix  has  been  very  accurately  determined  by  the  Miss. 
Riv.  Com.  and  found  to  be  412.7  feet  above  mean  tide 
level  on  the  Gulf  of  Mexico  at  Biloxi,  Miss.  This  result 
has  been  confirmed  by  the  U.  S.  Coast  and  Geodetic  Survey, 
and  gives  as  the  height  of  the  courthouse  755  feet.  The 
Observatory  Bench  Mark  is  24  feet  lower  than  the  door-sill 
of  the  courthouse,  and  therefore  we  get  as  the  elevation 
above  sea  level  of  the  Observatory  Bench  Mark  731  feet. 
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Barometric  Determination.  A  station  of  the  U.  S.  Signal 
Service  (Weather  Bureau  since  1891)  was  established  in  the 
building  of  the  Experiment  Station  on  the  University  grounds 
in  Columbia  during  the  summer  of  1889,  and  observations  were 
commenced  on  August  2l8t.  Since  that  time  obseiTations  have 
been  regularly  made  each  day  at  7  p.  m.  central  time,  simulta- 
neously with  observations  made  at  the  other  meteorological  sta- 
tions in  this  region.  The  yearly  means  of  observations  of  the 
barometer  and  thermometer  furnish  data  for  the  determination 
of  differences  of  height.  Through  the  kindness  of  the  officers 
of  the  Weather  Bureau  I  have  been  furnished  with  the  monthly 
means  of  the  readings  of  the  barometer  and  the  attached  and 
external  thermometers  during  the  period  September  lst|  1889, 
to  September  Ist,  1893,  for  the  stations  at  Columbia,  St. 
Louis  and  Kansas  City,  Mo,  Using  Laplace's  formula  for 
the  purpose  as  given  in  the  Mechamque  Celeste,  I  have 
computed  the  difference  of  elevation  between  the  barometer 
at  Columbia  and  those  at  Kansas  City  and  St.  Louis  for  each 
one  of  the  48  months.  The  observations  at  Columbia  and  St. 
Louis  give  the  height  of  the  Columbia  barometer  above  sea 
level  as  779  feet.  The  observations  at  Columbia  and  Kansas 
City  give  776  feet,  and  the  mean,  777.5  feet,  is  adopted. 
The  Observatory  Bench  Mark  is  38.3  feet  lower  than  the 
Columbia  barometei',  which  gives  as  the  height  above  sea  level 
of  the  Observatory  Bench  Mark  739  feet. 

Results  of  Spirit  Levels.  In  June,  1893,  the  Board  of 
Curators  of  this  University  appropriated  a  sum  of  money  for 
the  purpose  of  running  a  line  of  levels  from  the  Observatory 
to  a  bench  mark  of  the  Missouri  River  Commission  located  in 
the  town  of  Providence,  about  nine  miles  distant.  In  the 
report  of  the  Mo.  Riv.  Com.  for  1890,  page  3396,  this  bench 
mark  is  designated  as  B.  M.  35^  and  its  height  above  the  St. 
Louis  Directrix  is  given  as  181.523  feet.  More  precise  levels 
which  have  since  been  run  indicate  a  correction  to  this  value 
of  -1-0.141  ft.  and  we  adopt,  as  the  height  above  the  St. 
Louis  Directrix  of  B.  M.  35^,  181.664  feet.  The  work  of 
running  these  levels  was  intrusted  to  two  of  my  students, 
Messrs.  F.  B.  Williams  and  W.  L.  McCrary.  The  instrument 
used  is  a  good  wye  level  belonging  to  the  University.     The 
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entire  distance  was  gone  over  twice  and  the  results  of  the 
direct  and  reverse  levels  differ  by  only  2.2  inches.  The  de- 
gree of  accuracy  thus  indicated  was  attained  in  spite  of  the 
distance  and  the  hilly  nature  of  the  country,  and  the  result 
gives  143.03  feet  as  the  elevation  of  the  Observatory  Bench 
Mark  above  Mo.  Riv.  Com.  B.  M.  35^.  Adopting  412.714 
feet  as  the  elevation  of  the  St.  Louis  Citv  Directrix  we  have 
as  the  elevation  above  sea  level,  of  the  Observatory  Bench 
Mark,  737.41  feet. 

The  Observatory  Bench  Mark  is  a  cross,  cut  in  the  west  end 
of  the  stone  sill  of  the  north  basement  window  of  the 
Observatory  building. 

The  foregoing  results  for  the  elevation  of  the  Observatory 
B.  M.  may  be  summarized  as  follows: — 

From  R.  R.  levels,  731  feet. 

From  Barometric  Obs'ns,  739  feet. 
From  Spirit  Levels,  737.41  feet. 

The  first  two  determinations  serve  merely  as  a  rough  check 
upon  the  last,  and  we  have  as  the  adopted  elevation  above  sea 
level  of  the  Observatory  Bench  Mark  — 

737.41  feet. 

Mr.  Williams  and  Mr.  McCrary  determined  the  elevations 
above  sea  level  of  Several  other  points  on  or  near  the  Univer- 
sity campus.  For  convenience  of  reference  they  are  inserted 
here. 

Height  Above 
Sea  Level. 

Observatory  Bench  Mark 737.41  feet. 

B.  M.  on  water-table  of  Physics  and  EDgineering  Baildlng 745.78    *' 

B.  M.  on  water-table  of  Chemical  Building 746.61    *' 

B.  M.  on  water-table  of  Experiment  Station 778.12    ** 

Front  door-sill  of  Boone  County  Coarthonse .761.08    <* 

Issued  May  1, 1894, 


MERYCI8M  REGARDED  IN  THE  LIGHT  OF 
ATAVIC  TENDENCY  —REPORT  OF  A  NEW 
CAJSE,  WITH  RESULTS  OF  AN  INVESTIGA- 
TION OF  ITS  DIGESTIVE  CHEMI8M. 

Br  Edward  C.  Runge. 

Before  entering  upon  the  discussion  of  the  possible  or 
probable  causal  factors  leading  to  the  establishment  of  the 
habit  of  rumination  in  man,  I  prefer,  as  a  matter  of  conve- 
nience, to  present  first  the  case  that  has  come  under  my 
observation,  and  all  that  pertains  to  it. 

Mr.  D — ,  a  gentleman  of  Scotch-English  parentage,  aged 
thirty-seven,  high  grade  teacher,  married  but  without  issue, 
came  to  me  on  December  18th,  1893,  seeking  relief  from  an 
attack  of  indigestion.  The  train  of  symptoms  complained 
of,  was  the  usual:  mental  unrest  and  languor,  headache, 
quite  severe  vomiting  of  a  ^^ bilious"  nature,  eructations 
of  odorless  gas,  a  sensation  of  fullness  after  eating, 
loss  of  appetite,  but  no  pain.  The  patient  stated  that  he  had 
been  subject  to  similar  attacks  for  many  years ;  they  even 
compelled  him  to  interrupt  his  collegiate  course  for  one  year. 
The  attacks  had  usually  yielded  readily  to  dietetic  measures, 
and  some  anti-fermentative  medication.  Four  years  ago,  the 
diagnosis  of  gastrectasis  was  made.  I  found  that  this  conclu- 
sion had  been  reached  by  the  general  appearance  of  the  case, 
and  not  by  a  thorough  physical  examination.  In  the  course 
of  my  inquiry,  the  patient  mentioned  quite  incidentally  that 
he  had  been  regurgitating  his  food  after  nearly  every  meal  for 
many  years.  Upon  pressing  the  subject,  which  the  patient 
seemed  to  resent  as  irrelevant  to  the  main  issue  in  question, 
i.  e.  his  present  complaint,  I  learned  that  the  so-called  re- 
gurgitation served  the  specific  purpose  of  remastication.  The 
conviction  of  being  face  to  face  with  a  simon-pure  case  of 
merycism,  filled  me  with  warrantable  pleasure, —  I  say  ««  war- 

(519) 


520  Trans.  Acad.  Sci.  of  St.  Louis. 

rantable,"  for  the  man  himself  had  acquired  the  bias  of 
looking  upon  this  phenomenoa  as  an  integral  part  of  his 
physiological  make-up,  and  seemed  to  be  rather  surprised 
when  I  called  his  attention  to  the  striking  analogy  existing 
between  himself  and  the  quadrupeds  that  <<  chew  their  cud." 
On  repeated  cross-questioning,  I  ascertained  that  the  case  had 
never  before  been  placed  on  record. 

The  family  history  fails  to  record  the  existence  of  another 
merycole,  or  of  any  pronounced  neuropathic  tendency,  but  a 
weak  stomach  appears  to  have  been  a  family  heir-loom,  for 
both  parents,  one  aunt  and  a  brother  had  been  or  are  pos- 
sessors of  such  a  stomach.  The  patient  is  a  man  of  that  wiry 
type,  the  delicacy  of  appearance  of  which,  is  belied  by  a  re- 
markable amount  of  physical  endurance  and  nerve  power. 
His  height  is  5'  5" ;  his  weight  is  with  slight  temporary  varia- 
tions about  120  lbs.,  pointing  to  a  constant  state  of  nutrition. 
He  never  used  tobacco  in  any  form,  and  does  not  indulge  in 
alcoholic  beverages,  except  in  an  occasional  glass  of  watered 
white  wine.  He  cannot  remember  of  having  ever  passed 
through  any  sickness  of  a  serious  nature,  and  at  present  does 
not  reveal  symptoms  of  any  disorder  of  the  nervous  system, 
except  an  atony  or  muscular  insufficiency  of  his  stomach,  and 
particularly  that  of  its  cardiac  sphincter,  a  condition  usually 
classified  with  the  disturbances  of  function  or  neuroses. 

My  patient's  recollections  of  the  dawn  of  his  ruminating 
life  carries  him  back  to  the  fields  and  woods  of  his  native 
Scotland,  where  he,  a  lad  of  twelve,  indulged  in  the  ingestion 
of  unmeasured  quantities  of  bramble  berries.  To  this  indulg- 
ence, he  ascribes  the  establishment  of  the  ruminating  habit, 
acknowledging  at  the  same  time,  to  have  been  always  a  fast 
eater,  which  by  inference  fastens  upon  him  the  vice  of  insuf- 
ficient mastication.  During  twenty-five  years,  his  food  had 
come  up  to  a  greater  or  less  extent  after  every  meal,  to  be 
subjected  to  further  mastication,  and  then  to  be  swallowed 
again.  This  procedure  is  often  repeatedly  gone  through 
with  from  a  few  to  about  one  hundred  minutes  after  the 
meal.  The  grosser  portions  of  the  food  are  selected  with 
remarkable  precision:  meat  and  seed-fruits  seem  to 
be    particularly    prone    to     be     returned,     vegetables     and 
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bread  less  often,  crackers  when  ingested  in  pieces  of 
considerable  size ;  the  casein  of  the  milk  is  regurgitated  in 
lumps  whenever  milk  is  swallowed  in  large  draughts.  Pep- 
tonized milk,  beef-peptones  and  fluids  of  any  kind  are  never 
regurgitated.  The  taste  of  the  regurgitated  food  assumes 
but  rarely  a  disagreeable  character ;  it  is  quite  unaltered  when 
regurgitation  occurs  soon  after  the  meal,  and  becomes  of  an 
acid  nature  of  varying  intensity,  whenever  the  process  takes 
place  some  time  after,  the  patient  not  being  able  to  define 
the  exact  time.  On  March  21st  he  visited  me  at  3:30  p.  m., 
after  having  partaken  of  a  dinner  at  2:20  p.  m.  The  fish 
eaten  at  the  latter  was  regurgitated  and  remasticated  during 
our  conversation.  Upon  questioning  I  found  that  it  had  not 
lost  any  of  its  original  flavor.  The  act  of  rumination  occurs 
nearly  always  without  the  patient's  consciousness  being  aroused 
to  a  sense  of  an  effort.  Nausea  never  precedes  it.  Whenever 
the  patient  goes  to  sleep  after  having  partaken  of  a  heavy 
meal,  he  usually  awakens  with  a  sensation  of  great  discom- 
fort, and  the  regurgitations,  on  these  occasions^  are  apt  to  be 
of  a  very  distasteful  nature.  For  this  reason  he  avoids  sleep 
on  a  full  stomach.  Past  experience  has  taught  him  that  he  is 
at  his  best  when  he  spends  about  three-quarters  of  an  hour 
after  eating  in  restful  conversation,  during  which  time  the 
rumination  is  at  its  height;  after  that,  a  long  walk  seems 
to  add  greatly  to  the  feeling  of  general  well-being. 

As  a  peculiar  feature  I  may  mention  the  following  observa- 
tion made  by  the  patient  on  repeated  occasions:  whenever 
the  ruminating  act  failed  him,  for  some  occult  cause,  he 
invariably  suffered  with  regurgitation  of  bile  into  the 
stomach.  I  had  an  opportunity  of  verifying  the  truth  of  his 
observation,  on,  at  least,  one  occasion.  At  our  first  meeting, 
he  stated  that  the  regurgitation  had  been  deficient  for  some 
days.  I  expressed  the  stomach,  using  a  soft  rubber  tube, 
and  found  the  expressa  intermixed  with  bile,  the  presence  of 
which  was  clearly  demonstrated  by  Gmelin's  test  for  bile 
pigments.  This  fact  would  almost  point  to  a  remarkable 
interrelation  existing  between  the  insufficiency  of  the  cardiac 
and  that  of  the  pyloric  end  of  the  stomach,  appearing  perhaps 
less  remarkable  if  we  consider  the  wonderful  play  of  nerve  in- 
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fluences,  during  the  normal  process  of  digestion  in  the  course 
of  which  we  are  justified  in  assuming  that  inhibitory  and 
augmentatory  stimulation  constantly  alternates  between  the 
two  sphincters. 

The  physical  examination  made  with  reference  to  the 
condition,  complained  of  at  the  time  of  the  patient's  first 
visit,  was  not  expected  to  throw  much  light  on  the  normal 
behavior  of  the  stomach.  I  concluded  to  abide  my  time, 
and  to  relieve,  if  possible,  the  temporary  disturbance.  A 
course  of  matutinal  auto-lavage  was  instituted,  a  procedure 
of  no  difiSculty  as  the  tube  had  to  overcome  but 
a  slight  pharyngeal  reflex,  and  descended  almost  by 
its  own  weight.  I  had  occasion  to  take  note  of  the  ease 
with  which  the  patient  is  able  to  relieve  his  stomach  of  its 
contents.  The  effort  of  effecting  this,  never  assumes 
the  vehemence  of  a  vomiting  act.  A  trial  meal  was 
administered,  and  expressed  one  hour  after  ingestion.  The 
stomach  contents  showed  the  presence  of  traces  of  free 
hydrochloric  acid  and  of  a  large  amount  of  lactic  acid  or 
lactates.  This  led  me  to  prescribe  large  and  frequent 
doses  of  the  dilute  hydrochloric  acid.  Peptonized  milk  and 
beef  peptones  were  allowed  in  small  quantities  at  short 
intervals,  until  the  abatement  of  the  acute  symptoms  war- 
ranted an  increase  of  the  nitrogenous  diet.  The  carbo- 
hydrates were  at  first  excluded  and  only  very  cautiously 
introduced  into  the  daily  regimen.  Acting  upon  a  hint 
from  the  patient  as  to  his  having  always  been  benefited  by  a 
long  tramp  into  the  country,  I  advised  him  to  purchase  a  bi- 
cycle by  the  use  of  which  I  intended  to  act  more  forcibly  and 
directly  upon  the  abdominal  muscles,  for  a  flabby  abdomen  is, 
undoubtedly,  an  important  factor  in  bringing  on  permanent 
dilatation  of  an  already  atonic  stomach.  The  existence  of 
some  muscular  insuflSciency  was  suspected  by  me  from  the 
very  beginning;  that  my  suspicion  was  not  groundless,  was 
fully  borne  out  by  my  further  investigation.  On  this  line  of 
treatment,  the  patient  gradually  improved,  and  at  present  his 
health  is  restored  to  its  usual  equilibrium,  which  of  course 
does  not  mean  that  the  gastric  insufficiency  has  been  removed. 
The    treatment   did  not  affect  Mr.  D  —  's  ruminating    pro- 
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pensities  in  any  way ;  it  was  not  intended  to  do  so,  for  I 
followed,  with  regard  to  this  feature  of  the  case,  the  doctrine 
of  letting  well  enough  alone.  I,  of  course,  insisted  all  along, 
on  a  thorough  primary  mastication.  Whether  this  will  have 
ultimately  the  beneficial  effect  of  eradicating  the  ruminating 
habit,  remains  to   be  seen  ;  thus  far  no  change  is  noticeable. 

Having  done  my  duty  by  my  patient,  £  now  called  on  him 
to  do  his  by  me,  to  which  call  he  most  graciously  responded. 
On  March  24th,  I  subjected  him  to  another  physical  examina- 
tion, with  the  following  results:  Inspection,  palpation  and 
percussion  revealed  nothing  of  any  moment.  On  auscultation, 
with  the  stethoscope  placed  below  the  xyphoid  cartilage, 
Metzer's  *  *  Durchspritzgeraeusch  "  (Ewald's  1st  deglutition 
murmur)  was  audible  once  out  of  four  times,  the  Durch- 
pressgeraeusch  "  (Ewald's  2nd  deglutition  murmur)  was 
perceptible  three  times  out  of  four,  i.  e.  when  the  first  could 
not  be  heard. 

250  cc.  of  water  were  poured  into  the  stomach  by  means  of  the 
tube;  in  the  standingposturealineofdullne8sappeared4em.  over 
the  umbilicus.  The  addition  of  500  cc.  brought  the  line  of  dull- 
ness to  within  2.5  cm.  of  the  umbilicus.  The  patient  complained 
of  a  sensation  of  fullness,  and  the  stomach  was  emptied. 
After  this,  distention  with  air  was  attempted.  At  every  stroke 
of  the  double-bulb  apparatus,  the  air  rushed  out  along  the 
sides  of  the  tube,  with  an  explosive  sound.  This  fact  and 
the  great  discomfort  complained  of  by  the  patient  prompted 
me  to  desist  from  any  further  attempt  at  distention. 

Thus  far  my  examination  proved  to  me  three  points:  — 

1.  The  absence  of  any  considerable  degree  of  gastrectasis. 

2.  The  high  degree  of  paresis  or  insufficiency  of  the  cardiac 
sphincter. 

3.  Some  muscular  atony  of  the  whole  organ. 

To  establish  the  degree  of  motility  of  the  stomach,  Ewald 
and  Sievers'  salol  test  was  made  use  of: — 

March  25th,  the  salicyluric  acid  reaction  was  obtained  two 
hours  after  ingestion. 

March  31st,  the  reaction  appeared  two  hours  after  inges- 
tion and  failed  to  show  twenty-four  and  thirty-two  hours 
after. 
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cycle by  the  use  of  which  I  intended  to  act  more  forcibly  and 
directly  upon  the  abdominal  muscles,  for  a  flabby  abdomen  is, 
undoubtedly,  an  important  factor  in  bringing  on  permanent 
dilatation  of  an  already  atonic  stomach.  The  existence  of 
some  muscular  insufficiency  was  suspected  by  me  from  the 
very  beginning ;  that  my  suspicion  was  not  groundless,  was 
fully  borne  out  by  my  further  investigation.  On  this  line  of 
treatment,  the  patient  gradually  improved,  and  at  present  his 
health  is  restored  to  its  usual  equilibrium,  which  of  course 
does  not  mean  that  the  gastric  insufficiency  has  been  removed. 
The    treatment   did  not  affect  Mr.  D  —  's   ruminating    pro- 


Merycism  Regarded  in  the  LiglU  ofAtavic  Tendency.        623 

pensities  in  any  way ;  it  was  not  intended  to  do  so,  for  I 
followed,  with  regard  to  this  feature  of  the  case,  the  doctrine 
of  letting  well  enough  alone.  I,  of  course,  insisted  all  along, 
on  a  thorough  primary  mastication.  Whether  this  will  have 
ultimately  the  beneficial  effect  of  eradicating  the  ruminating 
habit,  remains  to   be  seen  ;  thus  far  no  change  is  noticeable. 

Having  done  my  duty  by  my  patient,  £  now  called  on  him 
to  do  his  by  me,  to  which  call  he  most  graciously  responded. 
On  March  24th,  I  subjected  him  to  another  physical  examina- 
tion, with  the  following  results:  Inspection,  palpation  and 
percussion  revealed  nothing  of  any  moment.  On  auscultation, 
with  the  stethoscope  placed  below  the  xyphoid  cartilage, 
Metzer's  **  Durchspritzgeraeusch"  (Ewald's  Ist  deglutition 
murmur)  was  audible  once  out  of  four  times,  the  Durch- 
pressgeraeusch  "  (Ewald's  2nd  deglutition  murmur)  was 
perceptible  three  times  out  of  four,  i.  e.  when  the  first  could 
not  be  heard. 

250  cc.  of  water  were  poured  into  the  stomach  by  means  of  the 
tube  ;in the standingpo8turealineofdullnes8appeared4em. over 
the  umbilicus.  The  addition  of  500  cc.  brought  the  line  of  dull- 
ness to  within  2.5  cm.  of  the  umbilicus.  The  patient  complained 
of  a  sensation  of  fullness,  and  the  stomach  was  emptied. 
After  this,  distention  with  air  was  attempted.  At  every  stroke 
of  the  double-bulb  apparatus,  the  air  rushed  out  along  the 
sides  of  the  tube,  with  an  explosive  sound.  This  fact  and 
the  great  discomfort  complained  of  by  the  patient  prompted 
me  to  desist  from  any  further  attempt  at  distention. 

Thus  far  my  examination  proved  to  me  three  points: — 

1.  The  absence  of  any  considerable  degree  of  gastrectasis. 

2.  The  high  degree  of  paresis  or  insufficiency  of  the  cardiac 
sphincter. 

3.  Some  muscular  atony  of  the  whole  organ. 

To  establish  the  degree  of  motility  of  the  stomach,  Ewald 
and  Sievers'  salol  test  was  made  use  of: — 

March  25th,  the  salicyluric  acid  reaction  was  obtained  two 
hours  after  ingestion. 

March  31st,  the  reaction  appeared  two  hours  after  inges- 
tion and  failed  to  show  twenty-four  and  thirty-two  hours 
after. 


524  Trans.  Acad.  Sci.  of  St.  Louis. 

April  8th,  traces  of  the  acid  were  demonstrable  two  and 
sixteen  hours,  and  Doue  was  present  in  the  urine  paeaed 
twenty-four  and  thirty  hours  after  ingestion. 

The  last  dose  of  the  salol  was  taken  during  a  meal  consist- 
ing of  boiled  chicken,  fariua  egg  pudding  and  a  glassof  dilute 
white  wine.  The  patient  was  at  my  office  three  hours  five 
minutes  after  this  meiil.  As  he  spoke  of  e^cperiencing  a  sen- 
sation of  gastric  fullness,  I  expressed  the  stomach  and  fouod 
the  contents  strongly  impregnated  with  the  characteristic 
salol  odor.  In  giving  the  results  of  this  test,  due  reservation 
is  made  for  the  possible  fallacies  pointed  out  by  some  observ- 
ers, and  admitted  by  Dr.  Ewiild  himself. 

[Whoever  has  done  any  work  in  the  physiologieo-chemical 
line,  will  appreciate  the  importance  of  acute  discernment 
of  different  tints  and  hues,  for  much  of  the  accuracy  in  this 
work  depends  upon  the  possession  of  that  faculty.  For  the 
benefit  of  the  inexperienced  iu  that  special  work,  I  mention 
the  occurrence  of  an  optical  phenomenon  in  connection  with 
the  salol  test.  The  color  of  a  drop  of  Ferric  chloride  solu- 
tion, appears  on  white  filter  paper,  a  greenish-yellow  which 
has  for  its  complement  "violet."  The  latter  appears  very 
quickly  on  retinal  exhaustion  for  the  greenish-yellow.  As  the 
crucial  test  for  the  salicyluric  acid,  is  the  appearance  of  a 
(usually  faint)  violet  color,  the  possibility  of  an  error  is 
obvious.  My  advice  is  to  oither  trust  to  the  first  quick  glance, 
or  to  repeat  the  test  upon  complete  disappearance  of  the  nega- 
tive after-image.] 

To  test  the  absorptive  power  of  my  patient's  stomach,  I 
followed  Penzoldt'a  suggestion,  i,  e.  giving  0.1  gram  of 
potassium  iodide,  and  timing  its  appearance  in  the  saliva. 

March  25th  it  appeared  one  hour,  and  one  hour  and  fifteen 
minutes  after  ingestion. 

March  31st  it  had  not  appeared  after  one  hour  and  thirty 
minutes. 

April  8th  it  appeared  after  one  hour  and  fifteen  minutes. 

I  give  these  results  with  some  misgivings  as  my  patient's 
ruminating  faculty  renders  them  unreliable;  the  saliva  may 
have  been  contaminated  by  regurgitated  food  particles  carry- 
ing with  them  some  of  the  iodide. 


Merycism  Regarded  in  the  Light  ofAtavic  Tendency.        526 

The  method  pursued  in  the  investigation  of  the  digestive 
chemism  was  the  following:  — 

Having  ascertained  that  no  acid  of  any  kind  had  been  taken 
for  at  least  sixteen  hours,  Ewald's  test  breakfast  consisting 
of  thirty-five  grams  of  dry  white  bread,  and  one-third  of  a 
liter  of  warm  water,  was  administered  on  an  empty  stomach, 
and  the  latter  expressed  one  hour  afterward.  The  expressa 
were  filtered,  the  residue  weighed,  the  filtrate  measured  and 
subjected  to  an  analysis.  For  the  sake  of  simplicity,  I  place 
the  conditions  or  substances  tested  for,  in  juxtaposition  to 
the  reagents  or  tests  employed  : 

Reaction    =  litmus  paper. 

Free  acid  =  tropaeolin  solution. 

Lactates,  lactic  and  fatty  acids  =  Uffelmann's  reagent. 

Acetic  acid  =  by  its  odor. 

Acid  salts    =  Leo's  method. 

Free  hydrochloric  acid  =  Gueuzburg's  reagent. 

Total  acidity  =  titration  with  an  empirical  potassium 
hydroxide  solution  (Ice  =  0.002532  g.  hydrochloric  acid), 
the  potassium  hydroxide  having  been  previously  purified  by 
the  fiarium  method.     Phenol-Phtallein  was  used  as  indicator. 

Bile  =  Gmelin's  test. 

Starch  and  Erythrodextrin  =  Lugol's  solution. 

Maltose  =  Copper  reduction  test. 

Thus  far,  the  examination  was  conducted  pretty  much  on 
lines  laid  out  in  Dr.  Ewald's  treatise  on  Diseases  of  the 
Digestive  Tract.  With  regard  to  the  manner  of  ascertaining 
the  presence  of  the  different  proteid  substances  in  the  stomach 
contents,  I  was  impelled  to  deviate  from  the  course  advocated 
and  commended  by  the  professor  of  Berlin.  On  pages  42  and 
43  of  the  authorized  American  edition  (1892),  and  on  pages 
59,  60  and  61  of  the  third  German  edition  (1893),  appears  a 
statement  reiterated  three  times  in  rapid  succession,  to 
the  effect  that  syntonin  when  present  in  the  stomach  con- 
tents in  solution  is  coagulable  by  heat.  This  is  one  of 
those  remarkable  slips,  which  even  the  greatest  of  mortals  are 
sometimes  guilty  of,  the  more  remarkable  as  it  occurs  with 
regard  to  a  matter  of  extremely  fundamantal  nature.  If  an 
eminent  chemist  had  asserted  and  re-asserted  in  a  treatise  on 
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Inorganic  Chemistry  that  bariaqi  sulphate  were  precipitable 
out  of  its  solution  in  water  by  hydrochloric  acid,  the  error 
could  not  have  been  more  inexplicable  than  the  one  com- 
mitted by  Dr.  Ewald.  Syntonin  and  all  of  the  other  so* 
called  derived  albumins  and  albuminates  possess  the  indispu- 
table properties  of  being  insoluble  in  water,  salt  solutions  and 
alcohol  but  soluble  in  dilute  acids  or  alkalies,  of  not 
being  coagulated  while  in  solution  at  any  temperature 
whatever,  be  it  70^  or  212°,  and  finally  of  being  precipi- 
table by  careful  neutralization.  The  neutralization-predp- 
itate  (Mulder's  protein?)  is  indeed  coagulable  at  70°, 
when  suspended  in  water  or  any  other  neutral  medium. 
If  the  series  of  lectures  which  Dr.  Ewald's  book  is  a  compila- 
tion of,  had  been  held  before  a  body  of  physiologists,  this 
lapsus  could  never  have  been  perpetuated  in  printer's  ink. 
But  the  very  fact  of  their  having  been  delivered  before  an 
assembly  of  practicing  physicians,  renders  the  error  the 
more  flagrant,  as  the  statements  coming  from  such  oracular 
authority,  are  not  apt  to  be  called  in  question,  particularly 
if  they  refer  to  matters  of  a  purely  physiological  or  physio- 
logico-chemical  nature.  Looking  over  the  first  part  of  Dr. 
Ewald's  <<Klinik''  (Die  Lehre  von  der  Verdauung),  I  fiul  to 
find  the  slightest  allusion  made  to  any  new  experimental  evi- 
dence, bearing  out  the  stand  taken  by  him  with  regard  to  the 
properties  of  acid  albumin  or  syntonin.  In  the  next  revised 
edition  of  Dr.  Ewald's  work,  we  may  justly  hope  to  find  an 
explanation  for  his  attitude,  or  to  have  him  acknowledge  his 
mistake  with  a  graceful  "  pater,  peccavi  1  *' 

The  method  which  I  have  adopted  for  separating  the  differ- 
ent members  belonging  to  the  family  of  proteids,  is  grounded 
on  the  results  of  the  experimental  work  of  the  best  observers 
in  this  special  line.  To  prove  that  it  is  a  working  method,  I 
give  it  in  extenso : 

1.  Boil  the  filtered  stomach  contents. 

Turbidity  shows  the  presence  of  native  proteids  (albumins, 
globulins). 
Filter. 

2.  Test  the  reaction  of  the  filtrate  with  litmus  paper;  if 
acid,  neutralize  exactly,  using  as  indicator,  litmus  or  turmeric 
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paper.  (To  avoid  an  excess  of  the  neutralizing  reagent,  it  is 
best  to  use  normal  or  empirical  sodium  carbonate  solution, 
the  total  acidity  for  a  certain  quantity  of  stomach  contents, 
having  been  estimated  previously  by  titration.) 

A  precipitate  indicates  acid  albumin. 

Boil  and  filter. 

3.  Test  filtrate  for  the  cuproproteic  reaction. 

If  a  rose-red  coloration  appears,  add  a  few  drops  of  acetic 
acid,  and  to  the  almost  boiling  filtrate  from  2,  add  solid  am- 
monium sulphate  to  saturation  (97.5  parts  of  the  salt  to  100 
parts  of  stomach  contents). 

A  precipitate  proves  presence  of  albumoses. 

Filter  after  24  hours. 

4.  Test  filtrate  for  cupro-proteic  reaction: 

If  a  rose-red  coloration  appears,  crystallize  out  some  of  the 
ammonium  sulphate,  and  filter.  If  with  nitric  acid  a  yellow 
coloration,  and  with  ferrocyanide  of  potassium  and  acetic 
acid  no  precipitate  is  obtained,  the  presence  of  peptones  is 
proved. 

I  call  attention  to  the  following  points  in  this  scheme: — 
The  stomach  contents  are  boiled  at  (mce  after  expression 

and  filtration,  so  as  to  destroy  the  action  of  the  gastric 
enzyme. 

In  testing  for  derived  albumins,  the  use  of  an  indicator  in 
solution  is  not  advisable  on  account  of  the  color  reactions  to 
be  made  subsequently. 

The  term  acid  albumin  is  substituted  for  syntonin  as  used 
by  Ewald.  The  latter  term  is  reserved  by  the  overwhelming 
majority  of  physiologists  and  chemists  for  the  substance 
formed  by  the  action  of  dilute  acids  on  muscle  myosin 
(Hermann,*  Gad  and  Heymans,t  Steiner,^  Landois  and  Stir- 
ling,§  Foster,||  Roehmann,1F  Beilstein**).  We  may  well  re- 
tain *'  acid  albumin  "  for  a  generic  term. 

*  Hermann,  Lehrbuch  der  Fhysiologie,  1892. 

t  Gad  &  Heymans,  Karzes  Lehrbnch  der  Fhysiologie  des  Menschen,  1892. 

X  Stelner,  Gnindrlss  der  Fhysiologie  des  Menschen,  1890. 

§  Landois  &  Stirling,  Textbook  of  Human  Fhyslology,  1886. 

II  Foster,  Textbook  of  Fhyslology,  1891. 

t  Boehmann,  Anleltang  zom  Chemlschen  Arbelten,  1890. 
**  Beilstein,  Handbnch  der  Organlschen  Chemle,  1890. 
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The  filtrate  from  2  is  boiled  so  as  to  throw  out  any  egg 
albumiD  that  might  not  have  been  coagulated  by  the  first  heat- 
iDg  on  account  of  the  presence  of  the  acid. 

For  the  cupro-proteic  reaction,  Wenz  *  recommends  the  use 
of  a  15  p.  c.  sodium  hydroxide  solution,  and  a  0,2-0.5  p.  c. 
cupric  sulphate  solution  added  drop  by  drop.  I  prefer  not 
to  name  the  rose-red  cupro-proteic  reaction  a  "  Biuret  "  re- 
action for  the  reason  that  a  lamentable  confusion  exists  with 
regard  to  this  term  :  some  physiologists  apply  it  to  the  violet 
and  rose-red  cupro-proteic  reactions,  others  limiting  it  to  the 
latter.  Biuret  is  a  nitrogenous  decomposition  product  obtained 
on  heating  urea  to  120".  It  responds  to  many  reactions  char- 
acteristic to  proteid  bodies,  hence  Pickering  t  recommends 
the  u^e  of  the  term  *'  Biuret  "  in  a  generic  sense.  He  offers 
at  the  same  time  new  terms  for  the  two  cupro-proteic  re- 
actions: for  the  violet — "  iono-proteic  "  {'ov  —  a  violet),  and 
"  rhodo-proteic  "  for  the  rose-red  reaction  ('niiwi'  —  a  rose). 
The  popularization  of  this  proposed  change  should  be 
hailed  with  gratification  by  all  who  have  truly  scientific  ter- 
minology at  heart.  In  quoting  Pickering  I  take  pleasure  in 
mentioning  his  recommendation  of  the  sulphate  of  cobalt  as  a 
delicate  reagent  for  detection  of  proteid  bodies.  The  colors 
struck  by  it  with  the  different  proteid  bodies  are  so  charac- 
teristic as  to  preclude  any  possible  error  of  discernment, 
while  that  much  cannot  bo  said  of  the  violet  and  rose-red  of 
the  cupro-proteic  reaction. 

For  the  separation  of  the  albumoses  of  which  Bwald  in  bis 
scheme  mentions  but  one,  the  propeptone  of  Schmidt-Muebl- 
heim,  or  Kaehne's  protalbumose,  I  modified  Ewald's procedure 
by  substituting  saturation  with  ammonium  sulphate  for  the  sat- 
uration with  sodic  chloride  on  addition  of  acetic  acid.  Wenz  % 
has  satisfactorily  demonstrated  that  ammonium  sulphate,  under 
certain  conditions,  will  throw  down  all  proteids  except  the  true 
peptones.  Ewald  follows  the  method  recommended  by  Boas, 
the  results  of  which  Chittenden  $  has  proved  to  be  without 

•  Wenz,  Zeltschrlft  (.  Blologle,  Vol.  XXn. 

t  Pickering,  "  Proteid  BeactlonB,"  Journal  ot  Physiology, Vol.  XIV.,  1S98. 
X  Wenz,  Zeltscbrin  (,  Blologle,  Vol.  XXIt. 

$  Chittenden  &  Hartnell,  ■'  Proteoses  &  Peptones,"  Jonmal  at  Pbysl- 
ology,  Vol.  XU,  1891. 
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any  value  for  the  reason  that  sodic  chloride  will  precipitate 
protalbamose  but  will  not  affect  in  the  least  the  deuteroalbu- 
mose.  The  latter  would  pass  into  the  filtrate  from  3,  and 
thus  vitiate  the  results  of  the  subsequent  tests  for  pep- 
tones. 

Reverting  to  the  case  under  consideration ,  I  will  state  that 
Ewald's  test  breakfast  was  administered  on  six  difierent 
occasions.  The  expressa  obtained  on  March  27th  were  re- 
jected on  account  of  a  distinct  odor  of  sulphuretted  hydrogen , 
the  presence  of  which  would  have  vitiated  Guenzburg's  re- 
action and  the  results  of  the  estimation  of  total  acidity.  The 
patient  admitted  having  eaten  some  eggs  on  the  previous  day 
which  may  have  been  not  quite  fresh.  It  has  been  urged  by 
Vierordt  *  and  others  that  Ewald's  trial  meal  left  room  for 
considerable  error  by  putting  the  working  capacity  of  the 
stomach  to  but  a  slight  test.  To  meet  any  objections  on  that 
score,  I  added  to  the  breakfast  in  Exp.  VII  and  VIII  the 
white  of  two  hard  boiled  eggs. 

The  results  of  the  analysis  were  as  follows: — 
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*  Vierordt,  Diagnostik  der  Inneren  Erankheiten,  1889. 
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The  residue  consisted  of  bread  pulp;  no  coagulated  egg 
albumin  was  discoverable  in  the  expressa  obtained  for  Exp. 
VII  and  Vni. 

The  filtrate  was  watery,  slightly  opalescent,  odorless  or  of 
a  faint  bread  odor,  in  color  yellowish,  except  faintly  green- 
ish-yellow in  Exp.  IV. 

The  salient  points  in  this  list  of  experimental  data  appear 
to  be  the  following: : — 

1.  The  rather  close  approximation  of  the  amounts  of  resi- 
due and  filtrate  obtained  at  each  experiment  points  to  the 
thoroughness  of  the  expression  practiced. 

2.  The  absence  of  any  fermentative  process  is  evident. 

3.  The  amounts  of  free  hydrochloric  acid  estimated,  lie 
within  the  limits  of  the  physiological  norm,  the  minimum  being 
1.418  and  the  maximum  2.203  p.  m.  The  nitrogenous  addi- 
tion in  Exp.  VII  and  VIII,  did  not  affect  the  amount  of  the 
free  acid. 

4.  The  araylolytic  action  of  the  salivary  enzyme,  is  demon- 
strated by  the  presence  of  erythrodextrin  and  of  maltose,  the 
latter  in  considerable  quantities  in  Exp.  I-VI  as  shown  by 
the  exceedingly  vigorous  reduction  of  the  cupric  oxide.  In 
VII,  no  reduction  took  place,  and  in  VIII,  but  a  slight  one. 

5.  With  regard  to  the  analysis  of  the  changes  produced  by 
the  action  of  the  pepsin-hydrochloric  acid,  I  candidly  admit 
that  it  was  instituted  for  the  sole  purpose  of  meeting  any 
possible  recriminations  against  the  completeness  of  the  work 
done  in  connection  with  the  case  under  consideration,  and  not 
with  the  anticipation  of  obtaining  any  fruitful  results.  In 
the  light  of  our  present  knowledge  of  gastric  digestion  such 
an  analysis  is  of  but  small  value  as  clinical  evidence.  At  the 
very  threshold,  we  are  met  with  a  veritable  maze  of  ques- 
tions :  Does  gastric  proteolysis  terminate  normally  in  the  pro- 
duction of  true  peptones?  The  albumoses  being  more  closely 
related  in  molecular  composition  to  the  intravascular  proteids 
than  the  peptones,  are  they  absorbed  to  any  extent  by  the 
mucous  surface  of  the  stomach?  Does  the  absorptive  function 
of  the  stomach  play  an  important  or  an  insignificant  role  during 
the  digestive  processes?  These  and  many  more  perplexing 
questions  are  awaiting  a  satisfactory,  experimental  solution.  At 
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present  the  clinician  cannot  be  too  caatious  in  drawing  concla- 
sions  from  the  resalts  obtained  by  an  analysis  of  stomach  con- 
tents. The  trend  of  experimental  evidence  seems  to  point  to 
but  a  slight  absorptive  power  exercised  by  the  stomach.  If  I 
accept  this  view,  I  am  able  to  give  bat  one  interpretation  to  the 
data  presented  in  the  above  table:  the  disappearance  of  a  large 
amoant  of  the  ingesta  (on  the  average  about  30  grams  out  of 
35)  together  with  the  presence  of  the  proteolytic  products  in 
small  quantities,  points  to  a  rather  active  removal  of  the 
stomach  contents  into  the  small  intestine.  This  would  go  to 
show  that  the  muscular  insufficiency  demonstrated  Jby  the 
physical  examination  is  not  of  a  pronounced  character. 

The  intensity  with  which  coagulated  egg  albumin  is  liquefied 
by  my  patient's  gastric  secretion,  was  tested  according  to  the 
method  described  in  detail  by  Ewald.  The  addition  of 
hydrochloric  acid»  two  drops  to  5  cc.  of  stomach  contents, 
exercised  a  favorable  influence  upon  the  process  of  liquefac- 
tion. 

The  chemical  analysis  proves  clearly  that  the  digestive 
chemism,  in  any  and  all  of  its  phases,  is  not  the  causal 
factor  of  the  ruminating  habit  in  tbo  case  under  consideration. 

Shall  I  shelve  the  difficulty  by  labeling  this  most  remarka- 
ble phenomenon  with  the  enigmatical  superscription*  <<  neu- 
rosis?" To  my  understanding  this  euphonius  term  appears 
very  nearly  akin  to  the  mathematician's  zero:  it  is  not 
<<  nothing,"  but  it  is  the  symbol  for  nothing.  I  admit 
that  we  cannot  entirely  dispense  with  the  term,  as  the  dis- 
like for  nameless  things  is  an  inherent  quality  of  our 
nature.  What  I  object  to,  is  the  assumption  of  an 
oracular  mien  while  giving  utterance  to  it,  just  as  if  some- 
thing intelligible  and  tangible  were  implied  by  its  use. 
The  neuroses  are  the  ofi*spring  of  our  limitations.  As 
a  temporary  makeshift,  the  term  may  serve  its  purpose, 
but  let  us  hope  that  with  further  development  of  our  means 
of  investigation,  the  neuroses  will  gradually  decrease  in  num- 
ber, and  at  last  disappear  entirely  from  the  field  of  our  m- 
tellectual  vision.  To  me  merycism  is  not  a  neurosis,  but 
what  is  it? 

The  great  majority  of  merycoles  were  reported  as  enjoying 
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perfect  health ;  except  for  thia  habit,  they  did  not  disclose 
any  deviatioQ  from  the  phyBiological  standard.  In  my  case 
there  is  seemingly  a  primary  muscular  insafficieacy  of  the 
stomach,  which  appears  to  be  a  product  of  preaatal  influences, 
a  baleful  legacy  of  a  lino  of  ancestors  afflicted  with  a  weak 
digestive  viacus.  To  prove  or  disprove  by  actual  data  the 
existeuce  of  these  influences  is  alike  impossible,  as  we  are 
rarely  allowed  to  lift  the  veil  ofl"  the  past,  beyond  the 
second  generation  of  progenitors.  Few  women  or  men 
know  anything  about  the  physical  condition  and  habits  of 
their  great-grandparents,  though  they  may  be  found  brim- 
ful of  information  as  to  the  social,  intellectual  and,  perhaps, 
moral  status  of  their  ancestry,  centuries  back.  Does  the 
paresis  of  the  cardiac  sphincter  or  the  atony  of  the  entire 
organ  stand  in  any  causal  relation  to  my  patient's  ruminating 
habit?  The  former,  as  we  well  know,  gives  rise  frequently 
to  repeated  and  very  persistent  regurgitations  of  food.  But 
rumination  is  something  more  than  regurgitation;  whenever 
the  latter  takes  place,  any  of  the  stomach  contents  present 
at  the  time  are  sent  up  indiscrimitiately  :  at  one  time  it  may 
be  solid  food,  at  another  chyme,  or  gas  or  fluid.  In  the  case 
before  ua,  the  regurgitating  act  occurs  with  plainly 
selective  precision;  only,  portions  of  the  food  that 
are  in  need  of  further  mastication  are  returned  with 
almost  marvelous  regularity.  This  feature  stamps  the  case 
as  one  of  rumination.  The  general  atony  of  the  organ  cannot 
be  considered  seriously  as  a  causal  factor,  for  rumination  is 
an  act  calling  for  actual,  though  perhaps  slight  exertion  on 
the  part  of  the  muscular  fibers  of  the  stomach,  the  extrinsic 
abdominal  muscles  being  never  called  upon  to  aid  in  the  oon- 
summation  of  the  act. 

My  attempts  at  solving  the  problem  having  failed  thus  far, 
there  is  but  one  more  thing  to  be  done,  and  that  is  to  find  how 
much  or  how  little  the  process  of  atavic  tendency  or  reversion 
to  ancestral  types  may  have  had  to  do  with  the  establishment 
of  this  unusual  condition.  Eugene  Martel,"  in  a  contribution 
to  tbeRevue  Internationale  des  Sciences  Medicates  ( 1886  ) ,  quot- 


*  SMdman,  "  Article  on  BumiDatlon,"  Beference  Bandbook  ot  tbe  Uedt< 
cal  ScleDcea,  Vol.  Till. 
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ing  Blanchardy  says,  <<tbat  the  habit  of  rumination  was  acquired 
by  certain  animals  at  the  time  that  the  camivora  appeared  upon 
the  earth.  Fearful  of  attack,  the  ruminants  grazed  rapidly, 
ready  for  flight  at  the  first  intimation  of  danger.  Then, 
having  reached  a  place  of  safety,  their  food  was  regurgitated 
and  masticated  thoroughly.  A  similar  condition  is  obtaining 
in  man,  he  asserts,  in  this  age  of  hurry ;  and  unless  we  learn 
to  be  more  deliberate  in  our  eating,  and  to  masticate  our  food 
in  the  first  instance  more  carefully,  the  necessities  of  digestion 
will  compel  a  regurgitation  and  rechewing  of  the  food,  which 
has  been  so  imperfectly  prepared  for  the  action  upon  it  of  the 
gastric  and  intestinal  secretions,  and  in  time  this  process 
which  is  now  exceptional  in  man,  will  become  habitual." 

This  is  not  fanciful  in  the  light  of  the  science  of  evolution. 
While  we  are  busily  working  in  our  laboratories  over  flasks 
and  test  tubes,  pressing  into  service  all  the  innumerable  devices 
of  human  ingenuity,  with  a  view  of  revealing  some  truth,  we 
should  never  grow  oblivious  to  the  work  that  is  being  done  in 
the  great  universal  laboratory  where  in  accordance  with  the 
eternal  laws  of  nature  changes  are  wrought  unceasingly,  un- 
remittingly. These  changes  are  effected  by  a  slow  gradual 
process,  the  actual  workings  of  which  remain  ever  impercep- 
tible to  us.  Our  intellect  is  capable  of  grasping  their  enor- 
mity only  in  the  retrospect.  But,  if  on  the  highroad  of  our 
natural  lives,  we  meet  with  a  phenomenon  that  appears  to  be 
replete  with  incongruity  with  its  surroundings,  and  to  defy 
our  attempts  at  explanation,  made  in  accordance  with  our 
limited  experiences,  do  not  let  us  dismiss  its  consideration 
lightly!  It  may  easily  be  one  of  those  sudden  flashes 
by  which  nature  reveals  her  cosmic  work  from 
time  to  time.  It  will  not  do  to  refuse  such  thoughts 
entrance  into  the  routine  of  our  daily  labors.  If  we 
disdain  to  apply  the  grand  lessons  taught  by  the  science  of 
biological  evolution,  we  shall  continue  to  dwell  in  utter  dark- 
ness with  regard  to  many  vital  phenomena.  The  laws  of 
evolution,  though  all  of  their  mysteries  have  not  been  and 
may  never  be  unraveled,  have  been  long  ago  cleared  of  the 
odium  of  idle  speculation ;  they  are  as  much  of  an  incon- 
trovertible fact  as  the  law  of  gravitation. 
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Here  we  are  face  to  face  with  a  man  who  clearly- 
abused  his  stomach,  which,  at  his  very  birth,  was  brauded 
with  aDcestral  vice.  Food  which  is  the  natural  stimu- 
laot  to  the  sensitive  mucous  membrane  of  the  organ, 
was  bolted,  practically  unchewed,  every  day  of  hia  life. 
From  being  a  stimulant  when  offered  in  proper  form,  it  grew 
to  be  an  irritant,  the  difference  lying  in  degree  only,  not  in 
kind.  The  presence  of  irritating  agents  of  any  description  ia 
angrily  resented  by  all  tissue  of  high  vitality:  the  mechan- 
ically indigestible  matter  was  promptly  rejected.  This 
marks  the  phase  of  regurgitation.  The  possessor  of  the 
stomach  finding  the  regurgitated  bolus  unaltered  in  flavor, 
i.  e.  not  objectionable  to  his  palate,  subjected  it  to  move 
thorough  mastication.  This  interchanging  play  was  repealed 
until  the  food  had  attained  the  pulpy  consistency  beat 
suited  for  the  work  of  digestion.  This  marks  the  phase 
of  rumination.  The  bolted  gross  food  particles  gradually 
ceased  to  play  the  role  of  irritating  agencies;  habitual 
recurrence  of  the  events,  made  them  revert  to  their 
original  character,  i.  e.  they  again  became  stimulants  with 
the  only  difference  that  instead  of  inciting  the  churning  move- 
ments of  the  stomach,  they  called  forth  propulsive  movements 
that  carried  the  offending  agents  along  the  path  of  least 
resistance,  namely  through  the  cardiac  opening  with  its 
paretic  sphincter.  It  is  reasonable  to  assume  that  the  nerve 
elements,  central  as  well  as  local,  acquired,  pari  passu,  the 
faculty  of  responding  to  these  new  agencies  of  stimulation, 
and  thus  a  complete  reflex  mechanism  had  been  established. 
The  higher  brain  centers  were  at  first  actively  engaged  in 
directing  the  process  of  remastication .  At  last  they  grew 
habituated  to  the  changed  order  of  things,  and  the  entire  act 
lost  all  the  features  essential  to  a  conscious  effort. 

Thus  stands  before  us  in  bold  relief  a  beautiful  illustration 
of  the  workings  of  atavic  tendency.  Our  mcrycole  bears  out 
the  biological  truism  that  similar  conditions  are  ever  produc- 
tive of  similar  effects,  and  that  every  living  organism  possesses 
the  inherent  power  of  adaptation.  Two  points  may  be  raised 
against  the  view  taken  by  roe:  firstly,  it  may  be  argued  that 
the  insignificant    number   of   cases  observed  and   recorded 
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(about  116  in  all,  I  believe)  does  not  warrant  such  conclusions 
as  I  choose  to  draw  from  them ;  secondly,  that  there  never 
were  any  profound  anatomical  changes  demonstrated,  which 
would  lend  strength  to  the  assumption  that  merycoles  were 
products  of  the  latent  tendency  to  revert  to  ancestral  types. 
As  to  the  first  objection,  let  me  ask  how  are  we  to  know  that 
the  small  number  of  cases  reported  represents  even 
approximately  the  actual  number  that  have  existed  and 
exist  at  the  present  day?  Might  we  not  justly  surmise, 
from  the  very  nature  of  the  phenomenon,  that  an  untold 
number  of  merycoles  have  lived  and  still  live  their  long  and 
natural  lives  amidst  the  mass  of  teeming  humanity  without 
ever  having  awakened  to  the  consciousness  of  deviating  in  any 
manner  from  the  physiological  norm?*  Raphael  Blanchard,t 
who  is  a  congenital  merycole,  is  a  good  case  in  illustration. 
The  peculiarity  of  his  condition  never  dawned  upon  him  until 
a  text-book  of  human  physiology  had  come  into  his  hands; 
but  for  that  incident,  his  case  might  never  have  been  placed 
on  record.  The  other  objection  I  will  meet  by  adducing  the 
biological  fact  that  physiological  or  functional  changes  always 
precede  those  of  an  anatomical  or  structural  nature.  Thus  were 
the  semi-carnivorous  incisor  and  canine  teeth  of  the  Artiodak- 
tylaand  Perissodaktyla  subjected  to  gradual  structural  changes, 
after  the  animals  had  begun  to  feed  on  food  of  a  different 
nature.  The  close  relationship  between  structural  arrange- 
ment and  functional  requirement  is  beautifully  illustrated  by 
the  stomach  formation  of  the  new-born  of  the  Selenodonta 
or  Ruminantia,  now  extant.^  Instead  of  the  four  compart- 
ments that  we  find  in  the  adult  animal  there  is  but  one  fully 
developed,  and  that  is  the  abomasus  with  its  enzyme  secreting 
mucous  surface;  the  rumen,  reticulum  and  omasus  attain 
their  full  development  during  the  first  period  of  the  animal's 


*  The  strong  plansibility  of  this  apsumption  has  been  forcibly  impressed 
npon  my  mind  since  the  reading  of  this  report.  A  gentleman  of  high 
scientific  repute,  upon  hearing  of  my  case,  volunteered  the  information  that 
he  had  been  a  merycole  for  a  long  time.  His  case  has  never  been  recorded. 
Stedman,  *< Article  on  Rumination,*'  Reference  Handbook  of  the  Medi- 
cal Sciences,  Vol.  VIII. 

X  Wiedersheim,  Lehrbnch  der  Vergleichenden  Anatomic  der  Wirbel- 
thiere,  1886. 
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extra-uterine  life.  Our  domestic  calf  does  not  rumioatc 
while  BUckliDg.  The  mechanisin  of  rurainiition  is  set  to 
going  at  once  when  the  nature  of  the  foot!  is  cUanc;ed.  If 
merycolea  have  not  so  far  borne  out  anatomically  the  theory 
of  atavism,  that  does  not  preclude  the  possibility  of 
gradual  structural  adaptation  to  the  altered  functional 
requirements.  It  must  never  be  lost  sight  of  that  all  evolu- 
tionary transformations,  be  they  progressive  or  revertivo  in 
nature,  are  extremely  gradual,  and  Ihnt  we  should  not 
measure  evolutionary  processes  with  the  infinitesimal  measure 
of  the  few  thousand  years  of  historical  record.  We  should 
remember  that  cons  of  time  lay  behind  us,  and  that  eons  are 
to  comel 

In  coDclusioo  I  will  say  that  —  atavism  or  no  atavism  — 
human  rumination,  if  genuine,  is  not  a  pathological  entitj', 
but  a  physiological  anomaly.  It  appears  anomalous  by  com- 
parison with  the  habits  of  the  overwhelming  bulk  of  non- 
ruminating  members  of  the  human  family.  With  most  mery- 
coles  it  assumes  the  form  of  a  perfectly  natural  process, 
essential  to  their  individual  well-being,  any  interference  with 
which  is  frequently  followed  by  disturbances  of  a  truly 
pathological  nature.  I  frankly  confess  to  sharing  fully 
Eugene  Martel's  view,  which  appears  rational  in  the  light  of 
niauy  other  mauifestatious  of  uutura'e  wiDJiig  responetveaess 
to  use,  abuse  and  disuse. 

The  chemical  work,  in  connoction  with  this  report,  was 
done  at  the  physiological  laboratory  of  the  St.  Louis  Medical 
College. 

I  take  pleasure  iu  thanking  Dr.  John  Green,  of  the  faculty, 
for  the" encouragement  he  has  given  me  by  word  and  deed, 
and  which    he  is  always  ready  to    proffer  whenever    and 
wherever  earnest  work  is  being  done- 
issued  May  7,  1894:. 
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THE  POST-MORTEM  DETECTION  AND  ESTI- 
MATION OF  STRYCHNINE. 

By  Allerton  S.  Cushman. 

In  the  post-mortem  detection  and  estimation  of  strychnine 
the  greatest  difficulty  which  presents  itself  is  the  separation 
of  the  alkaloid  from  the  various  extractive  fatty ,  sugary »  and 
pigmentary  matters  derived  from  the  stomach  contents  or 
organs  under  examination.  The  fact  that  such  small  doses 
as  32  mg.  (-J-  grain)  and  48  mg.  {^  grain)  of  the  sulphate 
of  strychnia  have  in  two  well  authenticated  cases  proved 
fatal,*  and  also  that  absorption  and  distribution  of  the  poison 
through  the  system  begins  as  soon  as  it  is  administered,  makes 
the  problem  set  before  the  chemist  one  of  unusual  difficulty. 
In  case  death  has  occurred  with  all  the  well  defined  symptoms 
of  strychnine  poisoning  in  the  course  of  an  hour  or  two  after 
the  first  signs  of  sickness  appeared,  the  contents  of  the  stom- 
ach and  bladder  generally  account  for  a  sufficient  quantity  of 
the  alkaloid  to  substantiate  the  diagnosis.  Sometimes,  how- 
ever, strychnine  has  to  be  sought  in  exhumed  remains,  where 
the  evidence  as  to  symptoms  or  duration  of  sickness  is  incom- 
plete or  vague.  In  such  a  case  it  has  been  doubted  by  some 
toxicologists  that  strychnine  could  be  detected  at  all  after  long 
burial  and  the  consequent  advanced  decomposition  of  the 
body.  In  contradiction  of  this  opinion  is  the  experience  of 
A.  H.  Allen, t  who  found  the  alkaloid  in  the  dust  of  decom- 
posed human  viscera  which  had  lain  in  a  charcoal  stoppered 
vessel  for  six  years.  Again  lately  W.  A.  Noyes  %  detected 
strychnine  in  an  exhumed  body  after  it  had  been  buried  for 
308  days. 

The  danger  of  error  has  also  been  noted  from  the  forma- 

*  Biyth  —  Poisons,  Effects  and  Detection. 

t  Commercial  Organic  Analysis,  Fart  II,  Vol.  Ill,  p.  376. 

X  Jour.  Am.  Chem.  Soc,  Vol.  XVI,  No.  2. 
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tion  of  cadaveric  alkaloids  or  ptomaines  in  decomposed  bodies 
which  may  in  some  of  their  reactions  siniulate  the  reactions 
of  strychnine.  While  this  is  probably  true  it  ii  impossible 
that  any  chemist  would  submit  an  opinion  on  a  case  of  strych- 
nine poisoning  unless  all  possible  tests,  chemical,  physiological, 
and  morphological  had  first  been  tried,  and  it  is  hardly  likely 
that  any  alkaloid  substance  other  than  strychnine  itself  could 
be  mistaken  foi*  it. 

In  all  of  the  literature  on  strychnine  and  its  post-mortem 
separation  but  little  attention  is  paid  to  the  estimation  of 
quantity,  most  authorities  appearing  to  consider  the  detection 
of  the  alkaloid  sufficient.  Undoubtedly  where  death  has 
occurred  accompanied  by  well  defined  ante-mortem  symptoms 
the  finding  of  even  much  less  than  the  usual  fatal  dose  would 
aeem  to  bo  conclusive,  since  the  poison  which  actually  caused 
death  has  undoubtedly  been  distributed  and  absorbed  in  doing 
its  work.  Quantitative  evidence  is,  however,  always  valuable 
and  sometimes  indispensable  before  an  opinion  can  be  formed 
or  submitted  in  evidence  before  a  jury. 

In  the  usual  method  of  analysis  the  material  to  be  examined 
is  extracted  with  alcohol  and  some  acid.  The  aqueous  residue 
that  remains  after  filtering  and  evaporating  off  the  alcohol 
is  diluted  and  filtered,  neccssitiiting  an  examination  of  both 
filtrate  and  residue  for  the  alkaloid,  the  residua  sometimes 
carrying  more  than  the  filtrate.*  The  filtrate  is  then  evapo- 
rated, the  extraction  with  alcohol  repeated,  and  the  filtrate 
finally  mode  alkaline  and  extracted  with  chloroform.  The 
chloroform  never  separates  well  from  the  alkaline  liquid  at 
this  point  except  on  long  standing,  besides  which  it  takes  up 
large  quantities  of  extractive  matters  and  oily  bases  which 
completely  hide  the  strychnine  when  the  chloroform  is  evap- 
orated. The  atrychnine  is  separated  from  this  mass  by  digest- 
ing with  concentrated  sulphuric  acid  at  100°  C.  As  the 
strychnine  as  well  as  the  extractive  mass  is  partly  decomposed 
by  this  method, t  it  is  very  unsatisfactory,  since  when  very 
smallamounts  of  the  sample  are  submitted,  the  utmost  economy 
in  work  is  necessary. 

'  Jour.  Am.  Chem.  Soc,  XVI,  Ko.  2. 
t  Ber.  der  Chem.  Oes.  XVIII,  342S. 
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The  following  method  modified  from  the  usaal  methods  has 
been  foand  by  us  in  every  case  to  yield  excellent  results.  The 
stomach  contents  or  viscera  properly  comminuted  are  weighed 
and  an  aliquot  part  taken  for  analysis.  The  mass  is  digested 
in  a  beaker  over  night  at  a  warm  temperature  with  water 
acidulated  with  acetic  acid.  The  contents  of  the  beaker  are 
filtered  by  pressing  through  muslin,  and  then  passing  through 
paper.  The  clear  filtrate  is  evaporated  on  the  water  bath  to 
soft  dryness,  an  excess  of  ordinary  80  per  cent,  alcohol  added 
and  boiled  ten  minutes  with  stirring  and  allowed  to  stand  one- 
half  hour  at  a  warm  temperature.  This  extraction  is  repeated, 
the  alcohol  extracts  united,  filtered,  evaporated  to  soft  dryness, 
and  the  residue  taken  up  with  a  little  water  acidulated  with 
acetic  acid,  and  shaken  out  with  pure  acetic  ether  in  a 
separating  funnel.  Successive  fresh  portions  of  acetic  ether 
are  used  until  the  solvent  shows  by  its  color  and  by  the 
evaporation  of  a  few  drops  that  it  does  not  contain  extractive 
matter.  As  many  as  twelve  extractions  are  sometimes  nec- 
essary to  accomplish  this.  Care  should  be  taken  in  each  case 
to  allow  time  for  as  complete  separation  as  possible  between 
the  two  layers.  The  purified  acid  aqueous  liquid,  which  need 
not  exceed  in  bulk  50  c.c,  is  now  returned  to  the  separator, 
an  equal  quantity  of  fresh  acetic  ether  added  and  enough  sodic 
carbonate  in  solution  to  render  the  mixture  slightly  alkaline,  and 
the  separator  is  then  thoroughly  shaken  for  several  minutes. 
All  the  alkaloid  should  now  be  in  solution  in  the  acetic  ether, 
but  a  second  shaking  of  the  alkaline  liquid,  with  acetic  ether 
is  always  made,  the  two  extracts  united  and  evaporated  in  a 
glass  dish  over  hot  water  to  dryness.  It  will  now 
be  found  that  the  residue  shows  the  alkaloid  fairly 
pure  but  not  pure  enough  for  quantitative  restilts.  The 
residue  is  dissolved  in  a  few  drops  of  dilute  acetic 
acid,  warmed  to  complete  solution,  filtered  if  necessary, 
diluted  to  about  30  c.c,  and  the  solution  transferred  to  a 
small  separating  funnel.  Thirty  c.c.  of  ether-chloroform 
(1-1)  are  now  added  and  the  separator  shaken.  After  sep- 
aration the  heavier  ether-chloroform  is  allowed  to  run  oflf, 
another  lot  of  30  c.c.  of  ether  chloroform  is  added,  the 
separator   shaken,  and   immediately  enough  ammonia  water 
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added  to  render  tbe  mixture  alkaline,  and  the  whole  vigorously 
agitated  for  several  minutes.  After  separation  is  complete 
the  ether-chloroform  layer  is  run  out  into  a  clean  50  c.c. 
glass  stoppered  burette.  The  alkaline  water  solution  is 
agitated  with  20  c.c.  more  of  the  ether-chloroform,  separated 
and  this  extract  added  to  that  in  the  burette.  The  burette  is 
DOW  supported  over  a  small  weighed  glass  dish  which  is  kept 
warm  on  a  water  bath  and  the  liquid  allowed  to  evaporate 
gently  drop  by  drop  until  a  sufficient  quantity  of  the  pure 
alkaloid  has  collected  in  tbe  center  of  tbe  dish  to  render  an 
accurate  weighing  possible,  or  else  all  of  tbe  alkaloid  may  be 
collected  and  weighed  at  once.  After  all  possible  tests  have 
been  made  upon  the  neighed  alkaloid  the  remainder  is  redis- 
solved  in  a  drop  or  two  of  acetic  acid,  a  little  water  added, 
and  the  dish  exposed  under  a  bell  glass  to  the  fumes  of 
ammonia.  After  standing  some  time  all  the  strychnine  is 
fonnd  crystallized  out  in  the  beautiful  characteristic  needle- 
formed  crystals.  The  mother  liquor  is  drawn  off  with  a  small 
fine  pointed  tubs  and  rubber  bulb,  the  crystals  carefully 
washed  with  a  little  water  and  dried  over  sulphuric  acid.  The 
glass  dieb  containing  these  crystals  is  kept  as  the  final  exhibit 
and  is  shown  in  evidence.  Another  convenient  exhibit  may 
be  prepared  by  moistening  a  small  filter  paper  with  a  solution 
of  the  alkaloid  in  dilute  acetic  acid,  then  moistening  with  a 
solution  of  potassium  dichromate;  this  paper  on  being  dried 
may  be  kept  indefinitely.  On  moistening  it  and  touching  it 
at  any  time  with  a  drop  of  strong  sulphuric  acid  a  violet  film 
changing  to  cherry  red  is  formed  at  the  place  of  contact. 

The  point  which  seemed  most  doubtful  in  using  tbe  above 
method  of  analysis  was  whether,  after  making  the  purified 
extract  alkaline  and  shaking  in  the  separating  funnel  with 
acetic  ether,  the  solution  of  tbe  alkaloid  would  be  complete. 
Experiments  were  undertaken  to  investigate  this  point,  and  it 
appeared  that  if  the  alkaloid  was  precipitated  in  the  presence 
of  the  solvent  the  solution  was  so  complete  that  no  trace  of 
strychnine  could  be  found  in  the  alkaline  water  residue,  nor 
could  any  bitter  taste  be  detected.  In  order  to  test  the 
general  efficacy  of  the  method  a  mixture  was  made  up  in  the 
laboratory  of  starch,   glucose,   cane  sugar  and    lard    with 


Cushman  —  Post-Mortem  Detection  of  Strychnine.  541 

85  per  oent  of  water.  Four  lots  of  about  100  grams  each 
were  measured  out  into  breakers.  Into  each  of  the  first  two 
of  these  was  weighed  exactly  25  mgs.  of  a  sample  of  Merck's 
strychnine  sulphate,  which  I  satisfied  myself  by  careful 
analysis  to  have  the  formula  (C21  H22  N2  02)2  H2  SO4 ;  5H2  O. 
Twenty-five  mgs.  of  this  salt  were  therefore  equal  to  19.5 
mgs.  of  the  alkaloid.  One  analysis  yielded  19.4  mgs.,  the 
other  19  mgs.  of  the  alkaloid,  an  average  of  98.4  per  cent. 
Into  each  of  the  other  two  breakers  20  mgs.  of  pure  strychnine 
alkaloid  was  weighed.  One  analysis  yielded  17.6  mgs.,  the 
other  18.6  mgs.,  an  average  of  90.5  per  cent. 

The  next  trials  were  made  on  a  mixture  of  200  grams  of 
meat-hash,  50  grams  sugar,  5  grams  starch  and  500  grams 
water.  Into  this  80  mgs.  of  the  pure  alkaloid  dissolved  in  a 
little  dilute  acetic  acid  was  thoroughly  stirred  and  the  mixture 
set  away  in  a  warm  place  for  two  weeks.  At  the  end  of  this 
time  the  whole  mass  was  weighed  and  portions  taken  for 
analysis,  the  analyst  being  unaware  of  the  amount  of  strych- 
nine that  had  been  added.  The  results  of  the  analysis  were 
as  follows :  — 

Total  weight  of  mixture 758  grams. 

I.  216  grams  of  mixture  gave  20.1  mg.  strychnine. 
II.   287      "  "  «*         26.6  mg.  " 

Calculated  for  753  grams  mixture. 

ActuaUy 
I.  II.  weighed  in 

Mgr 70.07  67.17  80 

Grains 1.08  1.04  1.23 

Per  cent  recovered 87.8  86.2 

As  a  result  of  these  experiments  we  are  led  to  believe  that 
the  method  as  described  can  be  depended  upon  to  recover 
more  than  85  per  cent  of  the  amount  of  strychnine  present 
in  complex  organic  mixtures. 

The  method  has  been  used  in  working  on  two  separate  cases 
of  suspected  strychnine  poisoning,  in  both  of  which  the  alka- 
loid was  easily  detected. 
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Case  A.  The  case  of  a  woman  who  was  taken  sick  directly 
after  drinking  a  glass  of  beer,  in  which  poison  was  supposed 
to  have  been  put.  She  was  soon  after  seized  with  tetanic 
ooQTuIsions  and  died  within  an  hour.  The  stomach  was  re- 
moved within  a  few  hours  after  death.  The  total  weight  of 
the  stomach  contents  as  submitted  to  us  was  261.3  grams  or 
8.4  fluid  oz, ;  77.2  grams  taken  for  analysis  yielded  10.1  mg. 
of  the  pure  alkaloid,  equal  to  .53  grains  in  the  whole  amount 
of  8.4  fluid  oz.  Another  analysis  on  90.7  grams  of  the 
material  yielded  10.4  mg.,  equal  to  .46  grains  in  the  whole 
amount.  The  detection  of  i  grain  of  the  alkaloid  in  8.4 
fluid  oz.  of  the  stomach  contents  was  in  this  case  a  complete 
substantiation  of  the  diagnosis  of  death  from  strychnine 
poisoning. 

Case  B.  In  this  case  strychnine  had  been  administered  in  a 
glass  of  whisky,  death  following  in  about  an  hour  with  con- 
Tulsions.  The  stomach  was  removed  the  next  day.  As  sub- 
mitted for  examination  the  stomach  contents  weighed  643.6 
grams,  equal  to  20. 7  fluid  oz.  One  analysis  yielded  an  amount 
of  the  alkaloid  equal  to  .66  grains,  another  an  amount  equal 
to  .71  grains  for  the  whole  sample.  The  21.7  fluid  oz.  of 
stomach  contents  contained  therefore  at  the  lowest  estimate 
.66  or  I  grains  of  strychnine  alkaloid. 

It  may  be  said  that  in  the  two  cases  as  described  the  condi- 
tions were  unusually  simple,  death  having  occurred  with  well 
defined  symptoms.  No  antidotes  were  used  and  no  decompo- 
sition  had  taken  place  in  the  samples  when  analyzed.  If  nar- 
cotic  alkaloids  such  as  morphine  have  heen  used  as  antidotes 
to  the  strychnine  poisoning,  or  if  much  decomposition  han 
taken  place  in  the  body  with  the  formation  of  cadaveric 
alkaloids,  both  quantitative  and  qualitative  results  may  be 
to  some  extent  interfered  with.  Morphine,  however,  on 
account  of  its  very  limited  solubility  in  ether-chloroform 
could  only  appear  as  traces  in  the  final  strychnine  reudne  ob- 
tained by  this  method.  Whereas  if  much  deoompoaition  bad 
taken  place  the  presence  of  ptomaines  wonld  be  at  least  sus- 
pected and  the  question  of  the  purity  of  tiie  final  leudoe  very 
carefully  considered. 
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The  qualitative  examination  of  the  weighed  residue  as  has 
already  been  pointed  out  is  divided  into  three  groups,  chemi- 
cal, morphological  and  physiological.  A  minute  portion  of 
the  residue  is  dissolved  in  a  drop  of  strong  sulphuric  acid 
and  touched  with  a  moist  crystal  of  potassium  dichromate  the 
beautiful  purple  oxidation  product  changing  rapidly  through 
crimson  to  cherry  red  immediately  appears.  A  minute  por- 
tion of  the  residue  is  dissolved  in  a  drop  of  strong  sulphuric 
acid  on  platinum  foil.  If  the  foil  is  now  connected  with  the 
positive  pole  of  a  dry  cell  battery  and  the  drop  of  acid  touched 
with  a  platinum  wire  from  the  negative  pole  immediately  the 
blue  oxidation  tint  will  flash  out. 

A  portion  of  the  residue  dissolved  in  dilute  acetic  acid,  the 
Hcid  evaporated  off,  this  residue  taken  up  with  water  and  ex- 
posed to  the  fumes  of  ammonia,  gives  beautiful  tufts  and  silky 
needle-like  crystals  of  the  alkaloid,  which  can  be  studied  with 
the  microscope.  A  little  of  the  residue  dissolved  in  a  drop  of 
nitric  acid  gently  warmed  and  touched  with  a  minute  particle 
of  potassium  chlorate  produces  an  intense  scarlet  coloration. 

If  to  a  dilute  acetic  acid  solution  of  a  portion  of  the 
residue  a  drop  of  potassium  chromate  solution  is  added, 
beautiful  characteristic  bush-like  crystals  and  octahaedra  of 
the  chromate  are  formed  and  can  be  observed  under  the 
microscope.  These  crystals  touched  with  sulphuric  acid  give 
the  oxidation  test. 

Potassium  ferro-cyanide  and  picric  acid  also  give  highly 
characteristic  miscroscopic  crystalline  forms. 

A  very  small  portion  dissolved  in  a  dilute  acid  and  further 
diluted  with  water  has  a  persistent  and  distinct  bitter  taste 
when  a  drop  of  the  solution  is  placed  upon  the  back  of  the 
tongue.  One  part  of  strychnine  in  700,000  parts  of  water  can 
be  detected  in  this  way. 

As  a  final  test  the  physiological  effect  on  a  frog  is  tried;  2.1 
mg.  per  kilogram  weight  is  the  minimum  fatal  dose  for  a 
frog.  For  an  average  sized  frog  weighing  50  grams  this 
means  the  astonishingly  small  amount  of  0.05  mg.  In  our 
cases  1.  mg.  was  dissolved  in  a  drop  of  acetic  acid,  about  fif- 
teen drops  of  water  added,  and  something  less  than  one-tenth 
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